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chips give endless decorative effects. 


the 
finish 
fixer. 


wood sealer 


SATIN FINISH G 
| PRIMES SEALS à 


Indo Satin Finish by DAP. It primes, 
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hours for faster, two-coat finishing. 
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í tire for lovers 


You'll love the way it holds you on the road. 

For mileage lovers, safety lovers, comfort lovers, 
family lovers, value lovers...it’s built with polyester cords 
and belts of fiber glass to give you up to double 
the mileage of unbelted tires. Ask your Armstrong Dealer 
(he’s in the Yellow Pages) for the tire for lovers. 

It's the Armstrong Surveyor 78. 

u can't get a better value for love nor money. 
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Read Precautionary’ 


A GREAT 
PICK-UP: 


Rislone is 100% pure lubricating oil with 
petroleum solvents added. With double action like 


that going for you, you actually can feel an 


increase in the performance of your engine in 


minutes, We guarantee it. Or money back. 


Rislone comes two ways. Concentrated so you can 


add anytime your engine needs a pick-up. 
Regular Rislone when your oil is a quart low 
way you get the extra cleaning action of 
Rislone almost free. 


Pick up a can now for a quick, safe, lasting, 
engine pick-up! Rislone is worth looking for! 


FREE 


32-page Lubrication Booklet from famous racing me- 
chanic Smokey Yunick. Send self-addressed, stamped 
envelope:to The Shaler Company for your copy! 


The Shaler Company, Waupun, Wisconsin $3963 
In Canada, Canadian Shaler Products Co. Ltd. 
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Even fussy wood finishing is 
just a matter of know-how! 
Follow the instructions in the 
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Jackson Hand and be a pro! % 
How to prepare surface, re- 
move old finish, choose, use 
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French polishing, glazes. 170 
pages, 150 illustrations. 
Hard-gloss paper cover. 
Only $1.95. 
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Wouldn't you like a woodland sportsman's | 


retreat? HÓW TO BUILD YOUR CABIN OR MODERN 
VACATION HOME shows how to do it yourself 


for as little as $1000. Easy-to-follow instruc- | 


tions plus essential info on sites, plans, utili- 
ties, financing. 170 photos, diagrams and 


drawings. Hard-gloss paper cover. Money- | 


back guarantee. 
"To order: Send check or money order for only $1.95 to: 


POPULAR SCIENCE, 44 Hillside Ave. Manhasset, N.Y. 11030 
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Whats New 


NEXT MONTH 


What's Happening with 
the SST? 


You could be flying in a supersonic trans- 
port sooner than you think. And it may not 
be labeled “made in U.S.A.” 


Norbye/Dunne Report: 
Deluxe Sporty Compacts 


Our talented team of testers checks out 
three hot ones: the Firebird, the Cougar, 
and the Challenger 


How Science Can Foil 
the Plane Hijackers 


^ remarkable electronic device may be the 
answer to a growing hazard of air travel 


The Great Space Shuttle 


Race 


Space-expert Wernher von Braun describes 
the rival concepts for a craft that will 
whisk 50 passengers into space—and bring 
them back to earth for a plane-like landing 


10,000 Miles in a Gremlin 


PS West Coast Editor Jim Davis brings you 
an in-depth report on American Motors’ 
mini-compact—first of a brand-new breed 
of U.S. automobiles 


You Can Drive a 


Pollution-Free Car Now 

Convert to LPG . . . liquid-petroleum gas 
gives clean exhaust without loss of perfor- 
mance, and conversion is quick and simple 


Turn Bowls on a Tablesaw? 


Yup. R. J. De Cristoforo, PS Consulting Edi- 
tor on Tools & Techniques, shows you how 


Les Walker’s Wonderful 


Table/Rocker 

For 4-in-1 patio fun, build this versatile 
plywood structure. It’s a rocker . it's a 
picnic table . . . it's a playpen it’s a bar! 


PLUS: 


Many more feature articles, all the regular 
PS departments—and a big What's New 
section to keep you .up-to-the-minute in 
boating, electronics, photography, tools, 


what's new for your car, your home, shop, 
and yard 
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KEN Isaacs * Design 
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Ben Kocivar * Flying 


If youve ever wanted a 
fast-moving, big-pay executive 
career...this is where it is. 


Hotel Food & 
Beverage Manager 


Restaurant Manager 


Airline Food Supervisor 


The booming Restaurant/Club field needs thousands of new 
managers. Read how you can qualify with spare-time training. 


Here's your big chance to step up 
to man-sized earnings and execu- 
tive status in one of the nation's 
largest industries. 

America's exciting Restau- 
rant/Club and Food Service in- 
dustry has grown so big and fast 
it needs 50,000 more managers to 
help “run the show." At salaries 
of $10,000, $12,000, $15,000 a 
year. And even more! 

Food and beverage managers 
are professionals who enjoy pres- 
tigious careers that others envy. 
In restaurants and smart country 
clubs. In hotels and resorts. In 
big college and company cafe- 
terias. At airports and on cruise- 
ships. And in all the other places 
where millions eat away from 
home. Now you can take the step 
that will get you into this lucra- 
tive field with both feet! 


Now-—authorized “at-home” 
training for you 
Because there just aren’t enough 
trained people around to fill all 
the new executive openings each 
year, the Restaurant/Club indus- 
try opens its doors wide to new- 
comers willing to train. The Edu- 


cational Institute of the American 
Hotel & Motel Association is now 
offering its executive training 
courses to you through LaSalle, 
famed leader in correspondence 
study. You learn in your spare 
time at home without a day lost 
from your present job. 

These are the same courses 
endorsed by top officials of such 
famous chains as Howard John- 
son's, Hilton, Sheraton, Marriott, 
Ramada and many others. 

When you have the LaSalle 
diploma and the AH&MA’s Cer- 
tificate in Food & Beverage Man- 
agement — the Institute's place- 
ment assistance will be available 
to you. 

Who may qualify for this 
training? Anyone who enjoys in- 
teresting work with above average 
pay and many fringe benefits, a 
life in congenial, often glamorous 
surroundings, the opportunity to 
meet people. 

Mail the coupon today for 
free illustrated booklet “Reward- 
ing Careers in Restaurant/Club 
& Food Management.” LaSalle, 
417 S. Dearborn Street, Chicago, 
Illinois 60605. 


Robert D. Parks, Executive Vice 
President of Operations for 
Howard Johnson's, says: "The 
industry's need for supervisory 
and executive personnel is 
huge and growing. To help meet 
this need, | heartily recom- 
mend the excellent Food & 
Beverage Management Courses 
of the AH&MA's Educational 
Institute." $ 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S. Dearborn Street, Dept. 54-100, Chicago, Illinois 60805 


Please send me your free illustrated booklet 
“Rewarding Car in Restaurant /Club & Food 
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Now There's TWO 


Rapala 


KNIVES 


"FISH'N FILLET” 


(6 INCH.BLADE) 


“TROUT ‘Ne PANFISH' 


(4 INCH BLADE) 


Both Rapala Knives 
feature curved, flexible 
blades that stay razor 
sharp through long, hard 
use, Both knives have 
beautifully finished birch 
handles and fine-tooled 
leather Laplander-sheaths, 


"HOW TO FILLET” 
Booklet and 

catalog of 

Normark 

products - 25¢.3 


orld's Largest Selling Fillet Knives” 


Normark 


CORPORATION 
1710 East 78th Street 
Minneapolis, Minnesota 55423 


Also Available in Ca 
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PS Readers 
Talk Back 


Where you voice your 
views . . . and the editors 
do the listening 


Wankel: Ask the man who owns one 


Fritz Baur [“PS Readers Talk Back, 
Apr.] should read his back copies to 
learn more about the Wankel engine. 
He says the Wankel is uneconomical. 
PS reports 25 mpg for the NSU Spider. 
Oil consumption is no greater (from 
personal experience of driving one for 
five years) than for a reciprocating 
piston engine. 

Baur also says the Wankel is short- 
lived. PS reports show that the side 
plates failed after 1,000 hours of oper- 
ation at full speed. The tachometer on 
my Spider goes as high as 8,000 rpm. 
At 100 mph, the tach registers 6,000 
rpm. Ergo, the side plates fail at about 
133,000 miles—if the engine is operated 
at full speed at all times. 

What about Baur's charges of noise. 
thermal, and air pollution caused by 
the Wankel? Our new silent spy plane. 
the Lockheed Q-Star, is powered by a 
Wankel. And I'll challenge him to mea- 
sure noise from an 8,000-rpm piston vs. 
a Wankel. The NSU Spider also meets 
pollution standards, which is required 
for an import license. 

I am also reminded of the PS reader 
who, after the first story on the NSU 
Spider, wrote that he would “wave 
goodbye to the purchaser of the 38:000 
Spider from the seat 
of his $2,000, six- Ш 
cylinder Detroit car. 
You might tell him we 
Im still looking for "a 
a $2,000, six-cylinder 
Detroit car. 
CHARLES B. WARREN, 

Richmond, Calif. 


P 


That saucy sauna 


After reading the letters about the 
nude photo in a "Sauna for Your 
Home" [“PS Readers Talk Back." 
Apr.], I'd like to say that it was done 
in very good taste. This is what I 
would expect to find in a sauna. You 
have always done a good job and in 
good taste. Keep up the good work. 

ANDREW Frey, Dayton, Ohio 


+. I hope you do not intend to use 
the editorial comment that POPULAR 
SCIENCE is written and edited for the 
adult male as a lame excuse for print- 
ing more nude photos. 

JoNATHON D. HEIN, Lansing. Mich: 


... I thought the picture was fine. 
It added a little spice to the article. 
Anyone who thought it was dirty must 
be a prude. 

R. BLACKMAN, Toronto, Ont. 


. I was disturbed by the comment 
that your articles are “written and 
edited for the adult male." As an adult 
female subscriber. I am offended at this 
discrimination. It seems to me that 
POPULAR SCIENCE should be written and 
edited for women and men who are 
interested in science, technology, and 
the general contents of the magazine. 
It is unethical and possibly illegal for 
a national magazine to discriminate 
against women. 

BARBARA ЅАКІТТ. Ph.D., Berkeley, Calif. 


No offense intended. Our target read- 
ership is the adul! male. but everyone 
is welcome to our family of readers. 


The Norbye/Dunne tests 


You must be jesting in “The Deluxe 
Wagons" [Mar.] report. It leads one 
to believe you are employed by GM. I 
leased a Buick station wagon in 1968, 
and the results were disastrous. 

Rick Bryan, Cincinnati, Ohio 


Who is jesting? You could not have 
leased the full-size wagon we tested—it 
just came on the market this year. 


. Heating ducts should be built into 
the floor, piping heat to the rear seat. 
This would allow the driver and rear- 
seat passengers both to be comfortable. 
Think of all the small children who ride 
in back seats of station 
wagons without the driver 
realizing how chilly they 
are. Of all the tests I've 
read, I have never seen this 
point given any attention. 

ARNOLD BURKETT, 
Weedville, Pa. Y 


- . . I have noticed that in recent 
Norbye/Dunne reports they seem to be 
pushing American Motors. Is Rambler 
paying vou, or what? 

R. W. Gorman, Baltimore, Md. 


We only give you the facts, sir, as 
they are developed by our tests. We 
don't care what nameplate is on the car. 


. Your automotive reports are un- 
equaled in their excellence. Norbye 
and Dunne should be lauded for their 
straightforward, comprehensive, and un- 
biased automotive tests. 
They rightly omit frivo- 
lous comment and stick to 
the facts so that the read- 
er can then form his own 
opinions. 

С. І. MCCUTCHEON, 
Webb AFB, Тех. 


15 2. 3. 4. 


10-inchonger useable loadspace. Independent front suspension and 345 pounds more. payload. Hidden cargo step. 
3%-inch4onger wheelbase Up to 3930 pounds on Cargo doors easier to open. 
for better ride and handling. Tradesman 300. Won't stick or collect 
ice or snow. 
5. 6._ ie 8. — n 

Power steering, 7-inchtarger hood opening. SS Integral 
optional. do, Бема, 1 is4 inches fll те air conditioning, 10. 

Power brakes, lipstick, and radiator й v м optional. Car-style 
optional. servicing. Makes it easy for driver to reach cargo area. intra ment panel. 


All controls within easy reach 


iam 


“L 


Tradesman 300. 


pu _4 5 v 
Engine can be removed quickly Twostaze Independent suspension 
EE oh «unt uf truck vs hom E Е and standard track zu. s 
Bumper jack “Wider doors and door steps a "you. Automatic transmission, allow iw: ШИН Bigger 
сап бе used with full load and less w optional with alignment on standard engines. 
оп Tradesman 100 and 200, таке for eas all Tradesman models. passenger car equipment 198 Six, 318 V8. 


INTRODUCING THE ALL NEW 1971 


DODGE STRONG 


BO The big new Tradesman Van that outdoes 
the better idea people 31 ways. 


19. 20 21 22 23 24 
26-gallon gas tank. Twoinch-wider seats Full-width sun visors. Front seat does not block 
i Larger windshield thecargo door entrance. 
wiper pattern. 


26 
High-level air intake 


id cleaner. 


DodgeTrucks — -+ ns 


Wind tunnel body shape ебат 
reduces intenor ће, 


«№. е Ashtray on engit > cover. 
Ux] окы к ELM [Eee 
for better sealing Heater located in 
engine compartment 
CHRYSLER formorelsg an octroom X 
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Revelation hasst 
changed since 
Uncle Charlie 


wowed the 0 | 


at Coney Island. 


Revelation's not 
made of sugar 


5 great tobaccos. 
Revel 

the experienced 

pipe smoker. 


= Thi Wer Prose i 


А quality productof Philip Morris U.S.A. 
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... I must compliment you on your 
informative automobile reports. And I 
was pleased when recently you intro- 
duced sound-level measurements. 

But your interpretations of the A. B. 
and C settings of the meter are serious- 
ly in error. They do not, as you sug- 
gest, enable measurements to be made 
in different frequency bands; rather. 
each of them measures sound at all 
audible frequencies but with different 
weightings or frequency responses. 

I would suggest that A- and C- 
weighted measurements are all that are 
required, and that you 
might revise your errone- 
ous and somewhat opti- 
mistic interpretations of * 
the significance of the 
measurements. 

F. E. TOOLE, 
Ottawa, Ont. 


20 


We went overboard in our efforts to 
simplify the explanation of the test. But 
the analyses are accurate because we 
have been able to establish the frequency 
of the noise sources on a basis of the db 
differentials. 


Interesting, but is it safe? 


The cassette-tape storage rack shown 
in the March Wordless Workshop is 


very interesting. If you built this rack 
and placed it between the speakers as 
shown above, would there not be dam- 
age to the recordings? 

R. H. REIBER JR., Dover, Mass. 


Sound waves. of course. do not affect 
tape. The only possible damaging ef- 
fect might be from the magnetic field of 
the speaker magnet. The risk is more 
theoretical than real in this instance. 


High-octane remarks 


Thank you for publishing “Why They 
Should Tell You the Octane Rating of 
the Gasoline You Buy” [Apr.] by 
Ralph Nader, I found it informative 
and objective. I'd like to see you make 
him a regular contributor. 

RocER PANEK, Mill Valley, Calif. 


... Ralph Nader was somewhat mis- 
leading. 'The oil industry labels its 
grades of gasolines over a range of 
octanes, and varies this range through 
the seasons and localities for a very 
good reason. An engine requires differ- 
ent grades of gasoline under different 
conditions. Octane requirements are 
greater in hot weather, stop-and-go 
driving, hilly terrain, or racing, than in 
cold weather or turnpike driving. The 


difference is often quite large. A driver 
would be defeating his own purpose if 
he insisted on always using the exact 
octane, regardless of driving conditions. 
Nader made one very good point and 
should have stuck with it: The oil in- 
dustry should be required to list the 
octane rating of its gasolines. 

ARTHUR TENNER, Ithaca. N.Y. 


All mixed up 


Methinks Smokey really pulled a 
boo-boo [Apr.] telling Helen Smith "T 
would first put the two radials on the 
front" when he okayed mixing of regu- 
lar and radial tires. My reading and 
experience say this is a no-no. Does 
Smokey have fact and proof up his 
sleeve that the tire manufacturers, re- 
searchers. and safety experts know 
nothing about, or did he 
really go out on a limb and 
lose Brownie points? If he * 
really did goof, congratu- |a 
lations and welcome to the 
human race, Smokey. 

Guy E. TIMMONS 
East Lansing, Mich. 


Michelin agrees with your experience 
that the radials should go on the rear 
wheels when mixed with regular tires. 


Hot or cold air for your gas? 


In “Pep Up Your Car With Cold Air” 
[Mar.], Clyde J. Baker says that you 
get better mileage by inducting cold air. 
In “Tricks You Can Use to Save Gas” 
[Apr.] Jan P. Norbye says that you 
should preheat air before it enters the 
engine. What do you do? 

Dan CASWELL, Barney, N.D. 


... Your advice about preheating the 
intake air is in direct conflict with 
present car-manufacturers’ claims about 
ram air induction, or cooler, heavier air 
for great power. Which is best? 

К. L. Nortu, Indianapolis, Ind. 


Warm air gives you better mileage. 
You misread Mr. Baker. He said you 
get more power with cold air. Hot air 
gives better mileage but less power. 


. .. A word of caution should you 
try to pep up your car with cold air— 
if you live in the snow belt. Trying to 


start your engine without first clearing 
the cowl grille of snow will result in an 
overchoked condition. 'This will pre- 
vent engine start, or cause a flooding 
gasoline stall in short order if it does 
start-more so during a hail storm, 
since the hail goes through grille and 
screen. A clogged grille also causes a 
heater blower motor to overheat. 
Rosert Арам. Williston Park, N.Y. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 355 Lexington Ave. 
New York, N.Y. 10017. 


8 years ago 


We began aging the whiskeys for today’s Schenley” 


American women exposed their knees! 


= 


For most people 1962 is just a memory. But 
for whiskey drinkers it’s an important year. 

That's when the vigil over the whiskeys for 
this year’s blend began. 

We let them mellow for eight long years (the 
only leading blend that does). Eight long years 
that lighten-them-up and cool-them-out. Schenley 
Reserve. Mixed or straight. 

When you taste it you'll be glad 1970 
started in 1962. 


*Blended Whiskey * Eight Year Old Straight Whiskeys (35%)+Grain Neutral Spirits (65%) + 86 Proof © Schenley Distillers Co., N.Y.C. 
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VATE POLG 


State troopers do not 
endorse products. 


But this one thinks 
Lifesaver Radials 
are too good not to be 


talked about. 


This trooper is masked, and his uniform dis- 
guised, because neither he nor his state can lend 
their names to any commercial product. 

This man's life depends upon his tires. He 
puts over 50,000 high-speed miles a year 
onthem. 

He's concerned with highway safety. And 
because he knows your life depends upon 
your tires, he agreed to give his expert 
testimony. 

"| was off to the side when this 
guy raced past me. I floored it to = 
catch up. And there | was going 
into a double curve—we call it 
Deadman's Curve—at 115 
miles an hour. But | never £j 
swerved out of my lane. It 
was like riding a rail. 

"After that, I'm get- 
ting a set of these radials 
for my own car. | have 
good reasons...my wife 
and kids." 

You can hear the 
same kind of stories from 
troopers across the coun- 
try riding on B. F. Goodrich 
radials. The same tires you 


can buy. Of course, you'll seldom need the maxi- 
mum performance troopers need, even for short 
periods of time. But it's nice to know these tires 
can deliver it. 
We call the newest BFG radials Lifesavers. 
With good reason. Lifesavers corner better. Take 
curves better. Stop quicker. They handle better 
at high speed than any fiberglass-belted tire... 
even our own. 
They run cooler because they're 
made with Dynacor® Rayon Cord. 
They're the safest tires we've 
чь. ever made. 

The radial construction 
of Lifesavers is unique. The 
sidewalls flex, keeping all 
the tread on the road all the 
time. And the Dynacor 
Rayon belt stabilizes the 


mileage. 33% stronger 
than fiberglass tires. 40,- 
000 miles or more on a set. 

BFG Lifesaver 
Radials. They're like no 
tires you've ever ridden on. 
They're the tires your life 
should be riding on. 


М B.EGoodrich / 
The New BFG Lifesaver Radials. 


Your life should be riding on them. 


Nicholson 
helps you 


and the job 


look good. 


Nicholson saws, blades and files 
are made for heavy-duty work — 
the kind of work you do. 


Day after day, in all types of jobs, 
Nicholson tools will help you do 
the job better. Help you look 
better. 


After all, you are judged by your 
work and you want to have every 
possible advantage. It's an 
advantage to start out with 
Nicholson tools. 


Get them at your hardware or 
building supply dealer. 
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Detroit Report... 


AN ALL-NEW, FOUR-WHEEL-DRIVE CORVETTE will probably 
be introduced by Chevrolet within 18 months. One 
prototype now in accelerated testing has a 400-cu.- 
in. V8 mounted crosswise in midship position. Sus- 
pension is independent on all four wheels; rear coil 
springs replace the transverse leaf. In April, 
Chevrolet's John DeLorean denied plans for a midship 
'Vette, but announcements from American Motors 

(AMX/3) and Lincoln-Mercury (Pantera) could change this. 


Chevy's small car will not have a GT 
version until months after the bread- 
and-butter models are unveiled. The 
GT will have a 150-hp engine built on 
the same aluminum block to be used in 
the coupe, sedan, station wagon, and 
panel-truck models of the XP-887. Fea- 
turing bucket seats, rally suspension, 
special grille, and an overall sportier 
appearance, the GT will compete with 
the imported sport cars in the $3,000 to 
$3,500 price range. Look for this car to 
be a 197114 model next winter. 


Chrysler's decision to build its 1971 in- 
termediate models in two wheelbases 
à la General Motors will be followed by 
Ford's '72 intermediates. Тһе inter- 
mediate Plymouth and Dodge, now 
called Belvedere and Coronet, will share 
two wheelbases, 115 inches for two-door 
hardtops, 117.5 inches for sedans and 
station wagons. Front and rear over- 
hang make the Dodges about four 
inches longer than the Plymouths. 
Ford's Torino and Montego intermedi- 
ates will also change to frame-and-body 
construction for the first time. Ford has 
long wanted to get away from the unit- 
body construction for these models, but 
1972—a major changeover year—is the 
earliest the design could be scheduled. 


Two major safety features that will be 
required in future cars are provided for 
in many of the 1971 models. Ford has 
made room in the instrument panel of 
some '71 cars to house an air-bag re- 
straint system. Reports continue to 
circulate that Mercury will have air 
bags on a number of '71 full.size cars 
as part of a fleet testing program. Side- 
impact protection beams will show up 
for the first time in some 1971 Ford 
cars. Ford's beams will be made of 
U-shaped steel bars that are lighter 
than GM's guard-rail design. 


Pontiac and Oldsmobile are anxious to get 
into the small-car race, but General 
Motors corporate policy is working 
against them. Traditionally these di- 
visions must have more expensive mod- 
els than Chevrolet. The two divisions 
are trying to come up with a lower- 
volume small car that will sell for more 
than Chevrolet's, but will offer some- 
thing different. Olds has proposed a 
two-seater sports car of the XP-887's 
dimensions, but more powerful and 


more luxurious. Pontiac has also beem 
looking at the two-seater, but woulc 
prefer a slightly higher-priced sedan. 


Ford is not sure that ventless door win. 
dows are a good thing. Many drivers 
especially smokers, complain about th 
lack of air circulation in the cars wit! 
single-paned door glass. 
in for criticism here. Ford enginee 
are now working to put the vent win, 
back in the door, but with a mode: 
design to use only one window cran 
for opening both vent and door gla: 


You don't need a sharp eye to see a whol 
lot of Fiat in Chevrolet's new small cai 
And this is no accident. The body oJ 
the two-door sedan is a near ringer fol 
the 124 sport coupe, and prototypes ari 
even painted the light brown color Fia| 
made popular. In developing the cha: 
sis for the new car, Chevrolet an 
Fisher Body did extensive testing of th| 
124 sedan—evidenced by the dissect 
bodies in Fisher's scrap pile. Earli 
this year John DeLorean, Chevy сһіе 
cited the Fiat 124 sport coupe in di 
scribing the GT model the division i| 
preparing. Chevy could do a lot wors 
The 124 is considered by many to 
among the best 10 cars in the world. 


Car-body experts have been talking abo: 
a modular car for years, and it looks 
if Detroit is already working towar| 
that goal. The modular car is built i| 
sections which can be interchanged 
tween models in one line, or betwee| 
different types of cars. The close: 
thing we now have to modular desi, 
is at American Motors, where Javeli 
and AMX, Hornet and Gremlin shai 
complete body sections. The spoi 
cars are essentially the same from tl 
B post forward, Ditto for Hornet a 
Gremlin. Look for the big auto make: 
to use the same approach in buildi 
two-seat sport cars from the Mustan; 
and Camaros. True modular cars a 
slightly different in concept, but wi 
offer the same versatility of design 
AM now has in its small models. 


The winning team lines up behind 
Champion spark plugs. 


, Spark plug design really does 
make a difference. 
Hockey great Phil Esposito 
; and basketball star Bailey Howell 
| proved it in an acceleration test. 
They chose up sides and led 
their teams in two relay races. 
Each team had a Buick, 
; a Chevrolet, a Pontiac and an 
) Oldsmobile. Both teams were 


perfectly matched, with one 
exception. The cars in Esposito's 
team were powered by Champion 
TurboAction design spark plugs, 
while Howell's team used 
a competitive brand of different 
design. 

The result? Phil's team won 
with Champions. When the teams 
swapped plugs and ran the relay 


again, Bailey's team won... with 
Champions. 

Phil and Bailey agree that 
spark plug design does make a 
difference in performance. So 
do over 20 million other car and 
truck drivers who've switched 
to Champions. 

So, next time you line up a 
tune-up, insist on Champions. 


Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


More reasons for seat belts 


Seat belts are even more effective in 
saving lives and reducing injury than 
their most fervent proponents had real- 
ized. A new seat-belt study, conducted 
in Utah, yielded surprising results when 
analyzed by the Cornell Aeronautical 
Laboratory. Based on 14,261 accident 
victims, the Cornell report states that 
failure to use a seat belt increases the 
risk of instant death or severe injury 
by at least 100 percent, and of less se- 
vere injury by at least 40 percent. The 
new study also indicates that you are 30 
times more likely to be killed if you are 
thrown out of a car than if you remain 
inside. The study did not consider the 
use of shoulder harnesses, 


Shuttle research shakes ‘em up 


This jiggling scientist is demonstrat- 
ing the four-inch traverse of a pilot's 
seat mounted on a wall of the multi- 
stress chamber in Boeing's Space Cen- 
ter at Kent, Wash. The seat simulates 
the shake-up of a rocketship liftoff; 
the chamber also tests man’s reaction 
to the heat, pressure, noise, and atmo- 
sphere inside the capsule during sim- 
ulated space-shuttle flights. The tests 
are part of the NASA-sponsored com- 
petition to design the nation’s first space 
shuttle, a craft that will transport up 
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Ultra-high-speed transit vehicle to glide on air 


A 300-mph tracked air-cushion research vehicle is now on the draw- 
ing boards at Grumman Aerospace Corp. The TACRV will skim along 
on a one-inch layer of air, held on track by other air cushions blowing 
against the sides of its guideway. The model above could be propelled 
by a linear induction motor on the center rail or by a jet engine on top. 


to 50 passengers into space and return 
them to Earth in an airplane-like 
landing. 


Space "pictures" of comet 


Astronomers have learned a little 
more about comets—those puzzling, peri- 
odic visitors from the uttermost reaches 
of the solar system. The knowledge 
stems from the first ultraviolet comet 
pictures taken from the Orbiting Astro- 
nomical Observatory (OAO-II) launched 
in 1968. University of Wisconsin astron- 
omers have been studying the UV data 
from Tago-Sato-Kosaka, a comet now 
speeding away from the sun. Measure- 
ments confirm that hydrogen-the most 
common substance in the universe—is 
abundant in the gaseous cloud of the 
comet. But the UV pictures also reveal 
oxygen, carbon, water, and ammonia, 
which also appear in the atmospheres 
of the outer planets, and were once held 
in the atmospheres of the inner planets 
before their weaker gravity allowed 
these gases to drift away. Astronomers 
have been speculating on a possible con- 
nection between these "lost" atmo- 
spheres, leaking into the far corners of 
the solar system, and the origins of the 
comets themselves. 


Calling WELK 


Biotelemetry—the science of tracking 
the actions and functions of living 
things remotely—reached new heights re- 
cently when NASA's Nimbus-3 weather 
satellite picked up signals from an elec- 
tronic collar worn by a 500-pound wild 
elk near Jackson Hole, Wyo. The satel- 
lite was orbiting some 700 miles above 
the Earth. It will make contact with 
the elk twice daily, and not only track 
the creature as it migrates to summer 
grazing grounds, but also record body 
and air temperatures. The experiment 
is expected to lay the groundwork for 
future ecological techniques that will en- 
able scientists to track—and preserve— 
endangered species. 


What (lunar) time is it? 


The colonization of any new territory 
becomes very difficult if you can't even 
tell what time it is there. That's why 
Dr. Kenneth L. Franklin, astronomer at 
New York's Hayden Planetarium, has 
devised a completely new time system 
based on the rotation of the moon. In 
his system, one "lunation"—29.53098 
Earth days—is divided into 30 lunes, 
each approximately equal to an Earth 
day. Each lune is divided into 24 lun- 
ours, and each lunour into 100 centi- 
lunours, each consisting of 10 millilun- 
ours. À new lunar wristwatch introduced 
by Helbros Watches keeps time in lun- 
ours, centilunours, and millilunours, 
with lunes recorded in a separate box. 
The hands rotate about 1.6 percent fast- 
er than those of an earthly watch. 
Tempus fugit everywhere. 


SEM scans sickle cells 


A new scanning electron-microscope 
system has contributed to an important 
victory in the fight against sickle-cell 
anemia, an incurable, hereditary disease 
named after the peculiarly misshapen 
red blood cells that appear in its vic- 
tims. Here, Dr. Patricia N. Farnsworth, 
a Barnard College biologist, examines 
images of sickled blood cells on the 
screen of a new attachment, invented by 
Dr. Poen Ong of Phillips Electronic In- 
struments, that converts a standard- 
transmission electron microscope to 


Your quick, easy way to spare time earnings, 
top-pay jobs, or business of your own; 


TV-RADIO, ELECTRONICS 


TRAIN AT HOME — Learn-by-doing with NRI pro- 

grammed equipment. All this is yours at no extra cost, 
from Achievement Kit to Color TV, in NRI TV-Radio 
Servicing course. You gain priceless confidence as 


Be a skilled technician in America’s 
fastest growing industry Regardless of your 


educational background, you can learn the Electronics 
field of your choice the practical, “hands on” NRI way. 
The NRI color Catalog, sent to you FREE and without 
obligation, tells you how you can qualify quickly to be a 
part of the fastest growing industry in this land. It shows 
you how you can train at home in your spare time for 
top-pay positions in industry, in business, or with the 
government. You’ll read how you can get into the excit- 
ing field of broadcasting or how you can start a business 
of your own as a skilled TV-Radio Technician — either 
part-time or establishing your own full-time shop. 


Make $5 or more per hour starting soon 
NRI prepares you quickly to cash in on the boom in Color 
TV, one of the great money-making fields you can choose 
with an NRI diploma. TV Technicians are in demand 
now to keep millions of color sets in working order. NRI 
is the only school offering home education in Color TV 
Servicing that includes a color set totally engineered for 
training purposes. You learn by doing, demonstrating 
things you read about in “bite-size” texts as you build 
and use professional lab equipment. Electronics comes 
alive in a unique, fascinating, easy-to-understand way. 
In Color TV, the end product is your own high quality 
set, yours to keep for years of viewing pleasure. 


TRAIN WITH THE LEADER Tens of thousands 
of NRI graduates are proof it is practical to train at 
home in your spare time. NRI gives you a choice of 12 
training programs. Five of them include FCC License 
preparation. You must pass your FCC License exams or 
NRI refunds your tuition in full. Decide now to move 
ahead in Electronics. Mail the coupon for FREE NRI 
CATALOG. No salesman will call. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 20016. 


you work with your hands as well as your head. 


Build your own 


COLOR TV 


“I am an engineer at 

KSTF-TV and also run 

a part-time repair busi- 

ness. 1 have more acts 

; io fir than I cam find 

time for. NRI has changed my 

whole life and at least doubled my 

income.” Gene Cochran, Scotts- 
bluff, Nebraska. 


= 
I took your course I was 


only а wirer at $60 a week. Now I 
also do TV work outside my ў 
Ernest Marin, Bronz, New Yo: 


“I don't have words to 
describe how thankful I 
am to NRI. I'm an elec- 
tronic technician. Before 


C] TV-Radio Servicing (with color) 
C] Advanced Color TV 

0 Industrial Electronics 

C] Complete Communications 

C] FCC License 

C] Aviation Communications 


MAIL FOR FREE NRI 
CATALOG 


rei NATIONAL RADIO INSTITUTE 
Electronics Division, Washington, D.C. 20016 


Please send me your new catalog. | have checked the field(s) of 
most interest to me. (NO SALESMAN WILL CALL). Please PRINT. 


C Check for facts on GI Bill 


"I am an AT&T Com- 
munications Technicic 
Because of NRI I was |б 
given credit for 18 mos, | 
experience and my start- 
ing pay raised. They were impressed 
NRI could train me to obtain a 
1st class FCC License." Craig 
Sparks, Cambridge, Massachusetts. 


“1 find that all my spare 
time is in demand for 
repair work around 
town. I have the lessons 
from the course and fro- 
quently consult them. I. sie Es there 


JORAND BUSINESS 
‘OPPORTUNITIES IN 
ELECTRONICS 
‘COMMUNICATIONS 
by. RADIO:TELEVISION 


101-060 


CJ Marine Communications 

C Mobile Communications 

О Basic Electronics 

C] Math for Electronics 

O Electronics for Automation 
O Electrical Appliance Repair 


Name. Age. 
Address. 
City. State Zip Code, 
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UL-approved recharging 
unit with shear in 
wall hanger bracket. 


Pushbutton grass ЖИНИ 
DESSTON Cordless Electric Shear 


This 28-ounce beauty cuts grass 
anywhere—under fences, against 
walls, around trees, with either 
hand—four times faster than 
manually. Teflon-S coated blades 
are self-sharpening. Body is 
tough plastic. Permanent nickel- 
cadmium batteries recharge over- 
night. A single charge will trim 
around a baseball field, or about 


LUND VFR-17 FISH 'N SKI—Queen of the 
Fish 'N Ski fleet, featuring deep "V" aluminum 
hull. Trim, graceful lines complement Rhino- 
tough hull construction and versatile design. 
115 horsepower capacity will get you between 
fishing spots in minutes or provide all-day fun 
for every skier in the party. "Guide-Tested' 
for rugged use and maintenance-free fun. 


SHELL LAKE CORSAIR 17—Corsair 17 gets 
"up" like a sprinter with all new deep " 
erglass design. Firm, fast cornering and 
pillow-soft ride gives you hour after hour of 
great boating performance and comfort. Posi- 
Foam?M flotation insures safety and stabil 
Functional beauty with Shell Lake deep 
performance. WRITE FOR 1970 CATALOGS. 25¢ 


ИТТ TEL. 


LUND BOAT COMPANY, INC. 
New York Mills, Minnesota 56567 
SHELL LAKE BOATS, INC. 
Shell Lake, Wisconsin 54871 


an hour in the yard. Under $35.00 
at all hardware, garden and de- 
partment stores. Price includes 
recharger and wall bracket. 
Another innovation by Disston, 
leader in quality cutting tools for 
over 130 years. Shortcut your way 
toa well-groomed lawn with a 
Disston Cordless Electric 
Grass Shear. 


THIS SPACE CONTRIBUTED BY THE PUBLISHER 


Dont let 


cancer 
scare you 
to death. © 


If there’s one thing 
we must make you aware of 
it's this: 

When discovered 
early, most cancers are 
curable. 1,500,000 
Americans who are cured of 
cancer are proof. 

No one on record, 
however, has ever been 
cured of cancer by worrying 
about it. 

If you suspect you 
have cancer, do the smart 
thing; make an appointment 
with your doctor. 


American Cancer Society 
Fight cancer with a checkup and a check. бе 


Science Newsfront 
[Continued] 


scanning operation. (See “The Invisible 
World in 3-D,” PS April.) Dr. Farns- 
worth used the scanning technique to 
discover a previously unobserved fluid 
envelope that presses against the mem- 
brane of the affected cells. 


Instant pix from tiny TV tube 


рунзе Ойы аана ы; + 


Shown here actual size, these two pho- 
tos are part of a picture sequence made 
by contact printing quick-copy photo- 
graphic paper (in a perforated roll) 
with a new and remarkable TV tube. 
Made by Panasonic, the 1.5-inch тї 
ture cathode-ray tube has a fiber-optics 
face plate and a high-resolution electron 
gun, yielding pictures of 300-350 lines 
resolution. To print ordinary TV pic- 
tures, silver halide paper in contact with 
the fiber-optics tube face is exposed to 
light from the screen phosphors during 
the scanning period of a single frame— 
1/30 second. The processing time is 
about 15 seconds, Video printer will be 
used to make pictures from closed-cir- 
cuit TV (as here), broadcast TV, com- 
puter outputs, and specialized sources. 


Two continents in ¥ time 


Antarctica was once attached to the 
southeast coast of Africa. This is the 
conclusion—aided by a computer—of two 
scientists of the Environmental Sci- 
ence Services Administration's Atlantic 
Oceanographic and Meteorological Lab- 
oratories in Miami, Fla. Dr. Robert S. 
Dietz and Walter Sproll estimate that 
some 200 million years ago, there was a 
single universal land mass called Pan- 
gaea, which began to break up like an 
ice floe, with the fragments—now our 
continents—drifting to their current po- 
sitions. They claim that the rift between 
Africa and Antarctica was the first to 
occur. This notion is not new among 
supporters of the so-called “continental- 
drift" theory, but the scientists say their 
computerized fit between the two conti- 
nents is the best yet obtained. They be- 
lieve Antarctica has remained the most 
stationary of the continents, although it 
has rotated somewhat, while Africa has 
drifted far northward and rotated slight- 
ly counterclockwise since the breakup. 
The two land masses are now some 2,000 
miles apart. 
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ADULTS ONLY 


If you've been out of school for awhile . . . have growing 
job and family responsibilities feel the need for addi- 
tional training in a specialized field and wonder how to 


ACCOUNTING 
Accounting (U.S. or Can.) 
Cost Accounting 


Purchasing Agent 
Retail Business Management 
Traffic Management 


manage it... here are home-study programs worth con- 
sidering ... and below, there's the coupon that brings 
you full information — FREE. 


COMPUTERS 
COBOL Programming 
Fortran Programming 


Preparatory Course for 
H.S. Equivalency Test 


General Accounting 
Practical Accounting 
Public Accounting 


ARCHITECTURE and 

BUILDING TRADES 

Air Conditioning 

Air Conditioning Maint. 

Architecture 

Arch. Drawing & Design 

Building Contractor 

Carpenter-Builder 

Carpentry & Millwork 

Heating & Air Conditioning 
with Drawing 

House Planning, Int. Design 

Plumbing 

Plumbing & Heating 

Reading Arch, Blueprints 

Refrigeration 


ни 


INCOME 


point where you 
begin ICS studies 
ART and DESIGN 
Commercial Art 
Commercial Cartooning 
Interior Decorating 
Sign Painting & Design 
Sketching & Painting 


AUTOMOTIVE 

Auto Body Rebuilding 
& Refinishing 

Auto Mechanic-Techn. 

Diesel-Gas-Motor 
Vehicle Engines 

Auto. Electrical Techn. 

Engine Tune-Up 

Transmission Specialist 


BUSINESS 

Advertising. 

Business Administration 
Business Law 

Industrial Psychology 
Inventory Control 
Managing a Small Store 
Personnel-Labor Relations 


Programming for 
Digital Computers 
Programming the 360 
Programming the 1401 


DRAFTING 

Aircraft Drafting 
Architectural Drafting 
Blueprint Reading 
Design Drafting 
Drafting Technology 
Electrical and Electronic 
Mechanical 

Structural 


BUSINESS: SALES 
Creative Salesmanship 
Real Estate Sales 

Sales & Sales Management 


FOR TUITION REFUND 
UNDER NEW G.I. BILL 


Futertationyy 
тсе! ‘Analyst Correspondence Schools 
Chemical Engineering Lin. nimis 
Chemical Lab Technician 
General Chemistry 
Plastics Technician 


IL ENGINEERING 
Civil Engineering 

Highway Engineering Tech. 
Sewer Plant Operator 
Surveying & Mapping 
Water-Works Operator 


X DIPLOMA = 


ELECTRICAL 
Electrical Engineering 
Appliance Servicing 

Elec. Engineering Technician 
Industrial Electrician 

Motor Repairman 

Practical Electrician 
Practical Lineman 


ENGINEERING 
(Refresher Courses for 
Graduate Engineers) 
Chemical 


High School Business 
High School General 
High Schoo! Math 

High School Secretarial 
High Schoo! Vocational 
College Preparatory 


COLLEGE COURSES 
American History 
Calculus 

Economics 


“International Correspondence Schools 
Division of Intext 


IC 


Ге ICM eT PET 


MAIL TO ICS, SCRANTON, PA. 18515 NO765E 


Ц (In Hawaii, Р.О. Вох 418, Honolulu. Canadian residents mail to Scranton address— І 
f further service handled by ICS Canadian Ltd.) і 
1 l'm interested in a program of independent study. Send me | 
| examples of ICS lesson material together with your catalog for: р 
! (Print course subject. See list or indicate other subject of interest.) І 
V miss mrs. мо. Age І 
I Address. Ц 
V ciy. State lip І 
V occupation Employed by. — Working Hours AM to Pm I 
3 "Serving the Need to Know"— In the home and industry d 


MACHINE SHOP PRACTICE 
Machine Shop Practice 
Maintenance Mechanic 
Reading Shop Prints 

Tool & Die Maker 

Welding, Gas & Electric 


MECHANICAL 

Mechanical Engineering 
Aircraft Mechanic 
Hydraulic, Pneumatic Power 
Industrial Engineering 
Industrial Instrumentation 
Machine Design 

Power Plant Engineering 
Quality Control 
Refrigeration, Air Conditioning 
Tool Design 


SECRETARIAL 
Clerk-Typist 

Secretary, Legal 
Secretary, Medical 
Secretary, Professional 
Shorthand 
Stenographic 

Typist 


WHY ICS? 

* Widest choice of 
specialized courses (266) 

* Most experience- 
8,000,000 students 

* Individual instruction, 
personal service 

* Courses tailored to fit 
special needs 

* Easy pay-as-you-learn plan 

* Accredited member, Nat'l 
Home Study Counci 

* 1 in every 14 top executives 
a former student 

* Special rates to members 
of U. S. Armed Forces 


TV-RADIO-ELECTRONICS 


Civil Electronics Fundamentals 
Electrical Electronic Technician 
Industrial General Electronics 
Mechanical Industrial Electronics Tech. 
Sanitary Radio Telephone License 
Structural Telephony 

HIGH SCHOOL TV and Radio Servicing 


WRITING and ENGLISH 
English and Writing 
Free-Lance Writing 
Reading Improvement 
Other (tell us) 
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Recreation 
Roundup 


...0n the move with PS 


By HERBERT SHULDINER 


Reservations for national-park campers? 


Ever been disappointed when you tried 
to find room to camp in a crowded na- 
tional park? Well, it can be a frustrating 
experience. Hopefully, such disappoint- 
ments will soon be a thing of the past if 
trial reservation systems become stan- 
dard in parks. Howard Chapman, super- 
intendent of Grand Teton National 
Park, says that pilot reservation pro- 
grams are being evaluated in several sec- 
tions of the country. This could lead to 
a big improvement in nailing down hard- 
to-find campsites in these popular places. 


Spacious new motor home 


Ар - 

This 23-foot Premier is a new addition 
to the Lifetime motor-home line. It’s 
powered by a 318-cu.-in. V8 which puts 
out 212 hp. It can sleep six in its three 
double bunks, one of which converts from 
the dinette. And there's a complete 
built-in kitchen and bath. 


Tonic for camper fever 


Spring brings on camper fever for 
many outdoorsmen. The best cure if 
you're bitten by this bug is to get your 
camper in shape and take off for your 
favorite campsites. 

But for a 100-percent-sure cure, don't 
start any trips before you ve had a 
chance to do some spring cleaning and 
checking on your vehicle. Here's a short 
checklist to insure that your camper is in 
top-flight condition: 

€ Check wheels, tires, and brake sys- 
tems. Repack wheel bearings. 

€ Check out the electrical system. 
Replace lights that aren't working, with 
special attention to exterior bulb sockets 
that may corrode during the winter. 
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Travel trailers especially designed for pickups 


The Truk Traveler is a new camper with slide-in design that fits right 
into the bed of a pickup truck. The split-level trailer has complete bath 
and kitchen facilities. Its handsomely appointed interior includes a gen- 
erous amount of storage space. The Truk Traveler is available in 21- 
and 25-foot lengths. 


€ Lubricate glider mechanisms on 
pull-out kitchens. 

€ Inspect canvas, screens, and plastic 
windows for damage. 

@ Give the cloth a coating of bee's 
wax to keep it protected. 

€ Clear vents for L-P appliances. 

€ Check generators, air compressors, 
furnaces, automatic leveling and raising 
devices. 


European camping holidays 


Exciting tours for young people are 
being offered by Camping Holidays In- 
ternational, Inc., 7710 Computer Ave., 
Minneapolis, Minn. 55435. The tour 
provides low-cost group camping pack- 
ages for persons 17 to 35 years old for 
$7.50 to $9 per day. You can buy a tour 
that lasts from three to six weeks. All 
camping fees, sight-seeing, and excur- 
sions are included in tour price. 


"Title Drive" 


An exciting new 20-minute motion pic- 
ture that shows how Cesare Scotti of 
Nesso, Italy, captured the world out- 
board title at Lake Havasu City, Ariz., 
last November can be obtained without 


cost from Solana Studios, Naples, Fla., 
for showing to clubs. The 16mm color 
movie captures the frenzy of the race, 
which Scotti won with an average speed 
of 73 mph in a Molinari powered by 
twin 115-hp Evinrudes. 


Safety wrench for L-P connectors 


The Tork-Grip is a handy new tool 
made for use on travel trailers, campers 
—anywhere you use low-pressure-gas 
cylinders. It comes in %- and 14%-inch 
sizes and will not over-tighten or spark. 
Price of this useful tool is $6 from 
Bristol Enterprises, 6755 Southwest 
Ave., St. Louis, Mo. 63143. 


POPULAR SCIENCE 


TY 


Е: 


Sooner or later, people who tow big tent 
campers, travel trailers, or boats come into our 
dealerships. And they bring what used to be 
perfectly good sedans and station wagons. With 
twisted frames. Worn-out transmissions. Burned- 
out engines. Rear ends shot to pieces. 

And it isn’t the fault of the sedan or station 
wagon that these things happen. It’s just that 
towing especially heavy loads is often too much 
to ask of a vehicle that wasn’t designed to do it 
in the first place. 

That’s why you can select a TRAVELALL® 
wagon with towing capacities up to 10,000 
pounds (that’s 4,000 more than the nearest 
competitor's rating). It'll pull a 5-ton travel 
trailer or a thirty-foot cruiser with ease. 

INTERNATIONAL? TRAVELALL is built on any 
of three truck style frames . . . so it won't twist. 
Five special engines, eight different transmissions 
and increased capacity cooling systems combine 
to put big muscle ahead of its hitch. So you can 
get a TRAVELALL equipped to tow just about any- 
thing anywhere. 


Inside all that brawn, it's as luxurious as 


If you're гаш 


anything on the road. Power steering, power 
brakes, and an automatic transmission make 
the going easy. And there’s 25% more interior 
room than the largest conventional wagon. 

If you're pulling a trailer or a big boat, 
chances are you need a TRAVELALL. See them at 
your INTERNATIONAL dealer's. There are five 
models to choose from. Then drive them. 

And find out how to put more life in your 
towing. 


Travelall by International 


[s Send today for valuable towing information. 
| Free towing guide from Travelall. 


Write to: International Harvester Company 
| 2.0. Box 7333, Dept. PS-6, Chicago, Illinois 60680 
Or: Ask your nearest International Truck Dealer 


| 
| 
| тт 
| 


T INTERNATIONAL HARVESTER COMPANY 
*CHICAGO, ILLINOIS 60611 


em one of these, + 
ling your car. 


Situation depicted for demonstration purposes only 


Special platen and table insert let you 
mount an abrasive belt in place of the saw 
blade, as in center photo, above. Tracking 
and tensioning are handled in regular way 
With narrow belt, you can do jobs that nor- 
mally require a drum. Belt without platen 
(bottom) is good for sanding round work, 


compound curves—using 
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light pressure. 


PERSONAL-USE REPORT 


New Bandsaw Sands, Too 


Belt-sander accessory is standard equipment with this 
12-incher—so are sawdust ejection and color-coded controls 


By R. J. DeCRISTOFORO 


Tes: there have been bandsaws that 
convert to sanders by means of op- 
tional accessories, but with this saw 
the conversion isn't an afterthought— 
the equipment for the extra operation 
is part of the initial package. After a 
simple change-over, а 15"-wide abra- 
sive belt tracks over the wheels just 
like a saw blade. 

It works very much like those belt 
grinders that have become popular in 
recent years. Like them, it can be used 
for metal surfacing and tool sharpen- 
ing, too. It's new from Sears. 

Nice as this extra feature may be, 
the tool's performance as a bandsaw 
was the main consideration in my 
shop tests. Mine came with a 14-hp 
motor, the minimum recommended in 
the catalog. Since my jobs might well 
include max-cut operations like the 
6" resawing job below, I'd prefer the 
Y%-hp option. 

Blade-adjustment mechanism in- 
cludes an indicator arm that reads off 
the correct tension for various width 
blades (80" loops come 14” to 15" 
wide). This shows through a window 
and can be read front or back—a good 
feature, since finger-flexing for blade 
tension is arbitrary, at best. 


Heavy-duty jobs—such as resawing, below— 
call for Y2-hp motor. Any resaw cut should 
be made slowly to help avoid bowing blade 
in cut. Though the 1⁄4” blade shown did the 


Tracking (by tilting the top wheel) 
is achieved by turning a setscrew 
running through the wheel's center. 
Certainly not an over-design, but it 
works and holds—that's what counts. 

Blade guides are easily adjusted 
and work in standard fashion, except 
that the housings are ledged to pro- 
vide an accurate indication of blade- 
to-guide relationship. 'This is better 
than having to peer into a tight, dark 
area in order to make the critical 
lateral thrust adjustment. 

A good attempt has been made to 
provide for external sawdust collec- 
tion. There's a tight-fitting cover, a 
deflection shield around the cut area 
under the table, and a rubber-elbow 
outlet at the base (top photo). You 
either hook a shop vacuum to this el- 
bow or place a box beneath it. 

Capacities let you cut to the center 
of 24" stock. Table size is 1215" 
by 14!4"—ample for average work. 
There's a groove for a miter gauge, 
and a rip fence is a $13.99 accessory. 
The table tilts to 45 degrees. 

The machine features Craftsman 
color-coding; adjustment knobs and 
screws match the picture panel. Less 
motor and stand, it costs $136.50. 


job, widest blade you own is best for this. 
Smooth finish on cuts (right) is evidence of 
more than sharp blade: It indicates that saw 
runs smoothly, with minimum vibration. 


Leonard Cassini, director of Vidicord, ad- 
justs the “telecine” device he originated. 


See Your 


This oversize prototype was built for han- 
dling large, 14-inch film spools. 


Home Movies on TV 


Dees the idea of seeing your home 
movies on television sound appeal- 
ing? You'll be able to soon, when the 
Vidicord, a new British invention that 
is part projector, part TV camera, be- 
comes available. 

You just plug the output of the 
Vidicord into your TV antenna con- 
nection, switch on the set, and sit 
back. There’s no need to draw the 
curtains or turn out the lights. If 
there's sound on your film you'll get 
that, too. And you can hold any frame 
at the flip of a switch for an instant 
still. 

Here's how it works: You thread 
your film into the machine as you 
would with any projector. A low- 
temperature light source behind the 
film projects a crisp image through 
the focusing lens onto the sensitized 
target plate of the vidicon camera 
tube. The cold light will not warp or 
burn the tiny 8-mm frame even when 
Stopped for a still. 

The tube scans the image and its 
amplified output modulates a micro- 
watt RF oscillator to produce the 
video signal. For sound, there is a 
magnetic pickup head. 

Oscillators operate in one of the 
UHF bands, and are tuned to the fre- 
quency of an unused channel on your 
TV. The combined signals are wired 
into the set through a coaxial cable, 
so you just twist the selector to 
change over from broadcast programs 
to your own closed-circuit one. 

Though still in the pre-production 
stages, the Vidicord has already been 
successfully tested in a hotel in Spain, 
where filmed shows and tourist infor- 


ee 


Closeup of Vidicord shows simple thread- 
ing of 8-mm film through projection and 
sound section. Lens throws image a few 
inches onto target plate of vidicon tube. 


mation are piped to TV sets in indi- 
vidual rooms. The London Hilton 
may be another early customer, using 
the equipment to plug into the hotel’s 
facilities. 

Schools would be another natural 
for this device. Educational films 
could be shown simultaneously in any 
number of classrooms. Doctors could 
use it, too, for consultations. 

Sets for home use are still in the 
future. Volume manufacture has not 
yet started, and the present price runs 
around $500. A lower-priced version 
under development works as an “op- 
tronic reproducer.” It bypasses the 
projection process, scanning the illu- 
minated film directly. Color? Still a 
long way off, although you can still 
get a black-and-white screening of 
color films.—David Scott 


New Scope 
Measures Depth 
with a Triangle 
of Light 


How would you measure the 
depth of tiny cracks and holes, 
plot the irregularities in a rough 
surface, or check the angle of a 
miniature incline? A new depth 
scope does it with a triangle of 
light, and detects variations as 
small as 1/100 of a millimeter. 
The new device, made by Nis- 
sho Seimitsu Ltd. of Tokyo, Ja- 
pan, resembles a microscope. It 
shines two intersecting beams of 
light at the object being mea- 
sured. The apex of the triangle 
formed by the beams is fixed at 
a specific distance. This optical 
point is used to probe the object. 
It’s easy to use. After a few 
seconds’ instruction I used one to 
take readings from a tiny watch 
core—readings that compared al- 
most exactly with a printed list. 
Applications of the scope? Ex- 
act duplication of small parts no 
longer being manufactured, and 
the measurement of tiny gears, 
drills, and taps—for example. Use 
is limited only by the patience 
of the operator.—Joseph Zmuda 


Look through the tilted eyepiece above 
and focus the scope on a reference 
point on the subject. Red hairlines in 
the eyepiece will line up. Move sub- 
ject to measure another point, turn 
adjustment knobs to realign the hair- 
lines, and a dial atop the scope gives 
a direct reading of the depth. 
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There Must Be 
A Reason Why 


WINNEBAGO 
PICKUP COVERS 
Outsell All Others 


For a start, how about 90. 
Winnebago K-D Kap» Covers are 
available in more than 90 models 
. .. for nearly any make or size 
pickup. Everything from a 24-inch 
cover to a 52-inch camper. 


Then there's construction. 
Exclusive from Winnebago . . . 
Thermo-Panel..construction. Com- 
bines foam insulation with alumi- 
num exterior, prefinished plywood 
interior. Plus enough accessories 
to make your truck a complete 
recreational vehicle. 


Finally, price. 


Yes . . . competitive in price from 
any of our 140 assembler-dealers 
from coast to coast and Canada. 


Find out how to make your pickup 
a complete recreation vehicle! 


- Designed from the inside out 


Send for our big, free catalog, and 
the name of your nearest dealer! 


Winnebago Industries, Inc. 
Thermo-Panel.; Div., Box 152 Dept. PS 
Forest City, lowa 50436 


ADDRESS ... € eee 
STATE 
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THE SKILLFUL DRIVER 
If Your Car Jumps... 


On old country roads, dips and rises are often more 
severe than they look from behind the wheel as you ap- 
proach. Some hillcrests are so sharp that your car will 
actually jump. While airborne you can't steer and you 
can't slow down. What can you do? Hold the steering 
wheel absolutely still to make sure the front wheels point 
straight ahead. Use both hands. If you turn the wheel 
you could end up in the ditch after landing. Brace your- 
self for the landing—the suspension may bottom and the 
shock can be severe. Press your left foot firmly against 
the toeboard and wedge yourself firmly against the seat 
back. Keep off the brake pedal. Locking up the wheels 
will only aggravate the control situation when you land. 
Ease up on the throttle, but try to keep the wheels turn- 
ing at the same speed your car is doing. Most cars will 
bounce on landing, but if you follow these rules, your 
car will continue traveling in a straight line and you will 
remain firmly in control. 


We've taken the"bite" 
out of pipe smoking 


Your favorite blend never had it so smooth, right from 
the very first puff because: the world's only pre-smoked 


IMPORTED BRIAR 
Starfire.......$5.95 
aie 


via 


Jl 


Model sits on a stack of eight chairs, each 
of which will expand to look like the striped 
chair in the background. 


Foam Furniture 
Rises Like Bread 


Wise goes up and doesn’t come 
down? A new kind of furniture 
called “Up.” You buy it flat-as-a-pan- 
cake in a vinyl package. Cut open the 
vinyl and the pancake automatically 
expands into a modern chair. Once 
expanded, it cannot be recompressed 
and cannot be punctured. 

It works like this: At the factory in 
Italy the furniture is molded of poly- 
urethane foam, and covered with 
stretch upholstery. Then, іп a vacuum 
chamber, the piece is compressed to 
force out the air, and sealed in the air- 
tight package. Open the package and 
the foam absorbs air, expanding to its 
designed size and shape. 

The foam in this furniture is very 
heavy, and dense enough to fully sup- 
port you when you sit. The chair be- 
low, for example, weighs 90 pounds— 
packed. 

Price? A child’s chair costs $63; 
the armchair below costs $588. In the 
0.8. you can get it from Atelier Inter- 
national, 139 E. 57th St., New York 
City 10022. 


Armchair and spherical ottoman are two of 
six designs you can get in Up furniture. 


pipe needs no breaking-in! What anng as Eo for 
tobacco, pre-smoking does for your Dr. Grabow. 


For FREE informative booklet, write 
Dr. Grabow pre-smoked pipes 
Box 21888, Greensboro, N. C. 27420 


Commodore..§7.95 
Eldorado.....§10.00 


Dr. Grabow scrii aya 


Draw the 


Lumberjack 


Draw the lumberjack in pencil—any 
size (except one that would look like 
tracing). 


Scholarship winner receives a 
complete home study course in com- 
mercial art taught by one of Amer- 
ica’s leading home study art schools 
— Art Instruction Schools. 


You will receive personal atten- 
tion from professional commercial 
artists in the fields of advertising art, 


illustrating, cartooning and painting. 

Every qualified entrant gets a pro- 
fessional estimate of his talent with- 
out cost. 

Entries for the current contest 
must be in before July 31, 1970. None 
can be returned. Amateurs only. Our 
students and professional artists are 
not eligible. Contest winner will be 
notified. 

Clip the coupon below and mail 
it right away! 


MAIL THIS COUPON TO ENTER CONTEST 


A1/ART INSTRUCTION SCHOOLS 


Studio 0U-2580 Name. 
500 South Fourth Street (PLEASE PRINT) 
Minneapolis, Minnesota 55415 Occupation. Age. 
Please enter my drawing in your 
oneal Address. Apt. 
City. State. 
Accredited by the 
Accessing Corenistien of in County. Zip Code. 


National Home Study Cou: 
Approved for Veterans Training. 


Telephone Number. 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Rocker arm gathers fruit. Carried and powered by a small truck, a recently 
patented harvester (above) would jostle ripe fruit or nuts off trees. Power would 
be fed through a gear train to off-center weights that would vibrate long "fin- 
gers.” They'd roll lightly through the branches without damaging a tree. A 
swing-around catch basin would collect the harvest. 


Drop-in seats convert trunk. Rum- 
ble seats may not be gone forever. 
A molded plastic insert like this 
could put extra seats in a trunk well. 
You'd remove the trunk lid by un- 
screwing it at the hinges, and drop 
the seat-and-floor unit into the 
deck. Extra options: fitted cushions 
and a locking cover. 


Paint-can apron catches drips. 
Hooked over the rim of a paint can, 
a flexible pocket could be adjusted 
to fit and hold a brush without 
bending or weighting the bristles. 
A saucer-like apron, held to the 
bottom of the can by prongs, 
would catch brush drippings and 


protect work surfaces. 


Lifts fit wall panels. Selí- 
fitting, self-trimming 
partitions might make 
it easier to divide room 
spaces. Cut to less than 
room height, these pan- 
els would lift easily into 
floor and ceiling chan- 


nels. Threaded feet 
would permit quick, 
snug height adjust- 


ments. A hook-on base- 
board would trim and 
cover both the feet and 
the floor moulding for 
a complete wall. 


Snubbed hook protects boat. Fixed 
between knots in a mooring line, 
telescoping arms could be hooked 
to a dock and adjusted to space a 
boat's bow and stern at proper 
mooring length. It would let the 
boat ride easily but keep it from 
being driven against the dock or 
pilings by waves or rough weather. 


Safety cap meters dose. 
Both strength and coor- 
dination would be need- 
ed to move a measured 
dose of medicine (in 
powdered, liquid, or 
capsule form) out of 
this childproof bottle. 
Squeezing the upper 
part of the plastic cap 
would advance a dose 
into the neck. A sep- 
arate squeeze farther 
down would close the 
portioning valve and 
eject the dose. 


these inventions: Parma Hts., Ohio; Safety cap—No. 3,481,513 to G. Ram, 
; Rumble seat—No. 3,413,- Copies of patents may be ordered. by number, the 
)hio ron No, Pro Washington, D. C. EXE rA To 
781 to G. Pollock. Lr prod pel nd cep e ада 


THIS CAN BE YOUR"BIG BREAK" 


if you're a man who's ever said... 


Read here about the exciting, high-pay 
careers waiting in one of today's 
hottest growth fields—and how preparing 
for these great jobs can be easier 

than you might ever have imagined. 


г А SHAME to go on struggling along in 
the same old rut—while others around 
you move up to better jobs, better homes, 
better cars. Especially when it’s now so 
easy for you to do something about it. 

Just mail the coupon to the right and 
we'll send you, FREE, two books that 
have started thousands of men on the 
road to rewarding new careers. Careers 
they can be proud of. Careers where the 
work is exciting. And careers where they 
can earn the kind of money that many 
men only dream of. 


Thousands of career opportunities like 
this exist right now in America’s hottest 
growth industry—Electronics. It’s an in- 
dustry where you can take your pick of 
literally scores of different “glamor jobs” 
—in broadcasting, automation, the aero- 
space program, and many other areas. 
And it’s an industry where, once you have 
some experience under your belt, you 
can earn up to $5, $6, $7 an hour...$200, 
$225, $250 a week...$10,000, $11,000, 
$12,000 a year. 


You don’t need college training to break 
in. Our free books will show you how 
you can prepare right at home in your 
spare time. And they'll show you, too, 
how we can help you land the “dream 
job” of your choice. 

So why delay? Mail the coupon below 
for your two FREE books today. 


GET 2 FREE SUCCESS BOOKS - SEND COUPON 


ciE 
Cleveland Institute of Electronics 
1776 E.17th St., Cleveland, Ohio 44114 


Please send me 2 FREE books de- 
scribing opportunities in Electronics 
and how to prepare for them. 


Name 


(Please Print) 


City. State. 


Zip Age. 
Veterans & Servicemen: check here 
for G.I. Bill information 

Accredited Member National Home Study Council 


І 

| 

І 

| 

| 

| 

| 

| 

| 

| 

| Address. 
| 
| 
l 
| 
l 
l 
| 
L 
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"Say, Smokey—” 


A clinic on cars by America’s 
most famous mechanic 


Each month in PoPuLaR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 
and address. Questions can't be answered by mail. 


They say back pressure from exhaust 
pipes and mufflers causes a drop in 
horsepower. In your opinion. how would 
these dodges work: 1) Make a bulge 
on the end of the tailpipe and insert it 
in a larger short tube, ends open: 2) have 
the bulge in the surrounding tube, leav- 
ing the tailpipe straight: or, a simpler 
setup, 3) put the bulge in the end of the 
tailpipe with no outer tube? 

RayMonp Myers, Clemson. S.C. 


Well, you surely have done a lot of 
thinking about this, and I am sorry 1 
can't include your drawings here. But 
while you have your thinking cap on, 
keep this in mind: During legal driving 
speeds of 10 to 80 mph, an engine can 
produce 400 to 700 cubic feet per minute 
of exhaust. Just how much negative 
pressure, or vacuum, would vour gadgets 
have to produce to put that big a hole 
back there in the atmosphere? 


I have a 1968 Datsun 510, which fea- 
tures a 96-c.i.d. four-banger engine that 
develops 97 hp at 5,600 rpm, thanks to 
an 8!5:1 compression ratio and an over- 
head cam. Would upping the compres- 
sion one point, a % grind on the cam. 
and a home-brew ram-air job give added 
performance worth the expense? Also. 
what are the chief causes of clutch chat- 
ter on stick-shift jobs? 

W. Н. Baker, Cridersville. Ohio 


Regarding your proposed soup-up: It 
seems to me that better than one hp 
per cu.-in. displacement isn't too bad. 
I'd guess you could run up the com- 
pression ratio a little, grind a bit more 
cam, and get more cold air to the carb 
and gain enough power to feel. I don't 
think the engine would then be long for 
this world. Would the gain be worth the 
expense? I doubt it. For clutch chatter. 
there are three main causes: bad motor 
mounts, uneven release on the pressure 
plate. and oil or grease on the clutch 
lining. 


I have a ‘63 Chevrolet 327, 250-hp 
with automatic transmission, full power. 
and factory air. I plan to replace the 
quadrajet Rochester with a big AFB 
carburetor and adapter. then install a 
racing cam with a 280-deg. duration and 
0.460 lift. Will the stock springs and 
lifters handle this modification? How 
will takeoff be affected? If this setup 
will work, how will a cam of 300-deg. 
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duration and 0.450 lift perform? What 


other modifications would help? 
D. W. Ковіхѕом. Dallas. Tex. 


Here is what I'd do on that soup-up 
job: Cut 0.030 off the heads: put in the 
Chevy 302 high-performance cam, lifters. 
and springs; install the Hi-rise 302 in- 
take manifold and Holley 850 c. 
buretor and a dual low-restriction ex- 
haust system. This far, you would [eel 
the ‘lift pretty good. If you wanted to 
spend still more money for a gain in 
power, you could put in the 327 high- 
compression pistons, or get the equiva- 
lent from T.R.W. But vou might better 
pull the engine and overhaul it while 
you are doing this or the added steam 
will soon make it a very sick engine. 
You can get all the parts mentioned 
from Chevrolet, and your dealer will 
have an instruction book for advice, part 
numbers, and prices. 


My 1968 Chrysler Newport with a 383 
V8 engine won't give more than 75 mpg 
in city traffic. and 914 to 10 on the high- 
way. The Chrysler people have changed 
the carburetor and checked the trans- 
mission. The timing was checked and 
new points and plugs installed three 
times in 17 months, to no avail. Is there 
some explanation for this poor mileage? 
I just can't afford to drive it this way. 

ARNOLD WEINBERG. Stamford, Conn. 


Your problem is shared with many 
other drivers. You can't get a whole lot 
of improvement in mileage. but you may 
gain three or four miles per gallon. Start 
out with yourself. Study some of the 
articles on economical driving habits: 
you may find you have been using more 
gasoline than needed to get where you're 
going. without getting there any faster. 
Your next step is to take the car 10 a 
shop that has a combustion analyzer 
such as the Sun equipment. Let them 
work with it until they get the proper 
air/fuel ratio throughout the range. 
Good analyzing equipment will break 
the problem down [rom ignition or car- 
buretion, or both, and when they pin- 
point it. the air/fuel ratio will fall in 
place and you'll get the maximum mile- 
age you're ever going to have. 


After replacing the fuel filter, fuel 
pump, spark plugs. and starter on our 
'60 Pontiac Catalina Safari. it wouldn't 
start. Checking the oil I found it full of 


gasoline. After changing it. the car 
started, ran good for a week, then the 
oil was full of gas again. What's the 
cause? There was no water in the oil so 
it couldn't be the head gasket or block. 

HERB CLARNER, Kokomo. Ind. 


I hope you haven't blown up that car 
by now. The only two spots I know 
where [uel can get into the engine are 
the pump and carburetor. Either your 
[uel pump has a leak in the diaphragm. 
or your carburetor needle and seat aren't 
holding. But with the amount of [uel 
vou. speak of, it is almost a cinch that 
the fuel pump is the cause. 


I own a 1967 Camaro with a 327- 3 
power plant and air conditioning. I feel 
that the brakes are inadequate for this 
car. Would you think it wise to install 
front disk brakes and, if so, what would 
be the cost, where could I obtain them, 
what are the installation problems? 

Guy Horse, Dayton, Ohio 


Chevrolet made a bolt-on deal [or that 
car in 1967. and I believe the '68 Camaro 
optional [ront disks will bolt on as an 
assembly, too. They do help and are not 
a problem. Cost is a question for your 
Chevy dealer to answer. Offhand, I 
doubt that the switch would be worth it 
in a three-year-old car: bul if vou are in 
big trouble. and plan to keep the car. it 
could be worth it. Installation would not 
be too hard, but is not a job [or an ama- 
leur. The master. cylinder must be 
changed. as the disks want no residual 
pressure on them. 


We have been arguing about the types 
of gasoline that should be used in today's 
cars. I insist that using regular gas in 
these engines—even those equipped with 
two-barrel carburetors. and for which 
regular is recommended—would cause 
excessive carbon buildup and loss of 
power, especially in cars driven only 
around town at speeds not above 40. T 
plan to buy a Maverick with a 200-cu.-in. 
six and use only high-test gas. Right? 

MICHAEL Miron, Scarsdale, N.Y. | 


Better stick to the manual. for you, 
are wrong. A lot of engineering talent 
goes into determining what is best foi 
cach engine, and it doesn’t pay to try t 
second-guess them. I could explain in| 
detail why you're wrong, but there isn't 
room here. Anyhow, you might as well 
get used to a lower octane—so-called 
high-tes! gas is on its way out. 


A mechanic the other day told me that 
if you turn your car lights on for a few 
seconds, then off, and start the car, it 
will start better in cold weather. Have 
you heard this? 

JOHN E. ALEXANDER. M.D., 
Evansville, Ind. 


Much weird folklore about autos has 
come my way, but this is the first time 
on this. Гое tried to figure out how this 
could work, but I only get a big. fat zero 
for an answer. 


Got a question on autos? Send it to: 

“Say, Smokey—'' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions 
cannot be answered by individual letters. | 


ANAC TION ADVENTURE 


THE DUSTEATERS 


This is the deep-dust 
track at the General 
Motors Desert Prov- 
ing Grounds, where 
AC Oil and Air Fil- 
ters are put to the 
test. 

S Through miles of 
choking dust, in grueling test after test, 
AC Oil and Air Filters protected engines 
from abrasive dust and grit. 

You may never drive in dust 18 inches 


, deep...but AC Filters can help keep your 
engine running clean wherever you go. 
When changed regularly, they 
virtually eliminate engine wear ACBUILDSMOREPARTSFORMORE 
caused by dust and grit. WORLD. AC Fire-Ring Spar Plugs t AC 
‘Next time, insist оп AC Oil and Air Et eer 


Filters. They’re original equipment on MARK OF EXCELLENCE 
GM cars and trucks. AC SPARK PLUG DIVISION OF GENERAL MOTORS 
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At last, Detroit Comes Up 
with REAL SPORTS CARS 


These high-style packages give you high-performance V8s, 
top handling, and 2 + 2 seating — all for a moderate price 


PR. 
ASIE “D a 
ELAN by 

че `2% 


By JAN Р. NORBYE 
PS Automotive Editor 
and JIM DUNNE 

PS Detroit Editor 


PHOTOS BY DAVE HOUSER 


Since the new Camaro was presented 
last February, we have been getting 
calls and letters asking for a test re- 
port. The third-generation Camaro 
was originally planned as a "71 model, 
but GM decided to rush it into pro- 
duction ahead of time under the pres- 
sure of growing competition from new 
varieties of Mustangs from Ford, 
Chrysler's all-new '70 Barracuda, and 
thelatest Javelin by American Motors. 


We arranged to test all four together. 
Sportiness the keynote. It's not only 
in the styling of these cars but in their 
entire character. They offer comfort- 
able seating for two in front bucket 
seats, and carry two occasional pas- 
sengers in the back. Mustang's back 
seat is little more than a padded 
shelf over the axle. Camaro's rear seat 
is almost as low as the floor, and tends 
to get passengers wedged into one 
Continued 

ri 


Almost a Trans-Am racing scene, vou might think, looking at the 
four Popular Science test cars spread out on this long turn at 
Bridgehampton. In the foreground is the Mustang Mach 1. Hug- 
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ging the inside of the curve is the new Camaro SS. Near the outer 
edge, behind the Mustang, is Plymouth's "Cuda 340. In the rear, 
at the center of the track, is the Javelin SST. 


How to get 6-ply performance 
at a 4-ply price. 


Something that may surprise you 
—you can buy a good Firestone 
truck tire at a car tire price. In the 
most popular sizes, this means you're 
getting 6-ply performance at a 4-ply 
price. Can carry heavier loads safely. 
And get more mileage, too. 

This is the Transport truck tire, 
with all the good things of Firestone's 
famous Triple-Strength Construction. 
Rugged Shock-Fortified nylon cord - 
body, each cord insulated with a 
special cool-running rubber com- 
pound. Tough impact-resistant 
sidewalls. The long-wearing tread 
rubber bonded chemically to the 
body. * 
Quite a tire, with a lot of mileage 
for the money. Get it at your nearby 
Firestone Dealer or Store. 


Firestone 


For Triple-Strength Construction. 


It's possible to sit in the back of the 
Camaro with one foot flat on the ground 
outside. Entry and exit are made very easy 
by the extremely wide door—which may be 
a drawback when parking in tight spots. 


fixed position. Back-seat riders in the 
Javelin are forced into a strange, up- 
right position. The Barracuda suffers 
particularly from lack of rear leg 
room. 

Each car has a list of options as 
long as an airline schedule, covering 
powertrain combinations, chassis and 
tires, trim, safety, comfort, and con- 
venience items. 

The equipment on our test cars was 
a true sports-car enthusiast's choice: 
small-displacement V8s with four- 
barrel carbs, four-on-the-floor, power 
steering, power disk brakes, and wide- 
tread tires. 

As a group, these cars come closer 
to Corvette performance than their 
predecessors [PS, Feb '68 and Jan 
*69]. Now, at last, they аге real sports 
cars—not just sporty compacts. 'These 
four make up the low-priced category. 
A report on the high-priced models 
( Pontiac Firebird, Dodge Challenger, 
and Mercury Cougar) will follow 
next month. 

Chevy's Camaro. This is the heavi- 
est car in the group, despite its com- 
pact dimensions. Most of the extra 
weight is accounted for by the new 
“international look" Fisher F-Body, 


with its reinforced roof structure and 
guardrail-equipped doors, plus the 
heavier front stub-frame. The chassis 
has some important refinements, too. 

The track is wider, the steering 
linkage is mounted forward of the 
hubs, and the power steering has var- 
iable response tailored to the car. 
Multi-leaf rear springs have replaced 
the earlier single-leaf type. Our SS 
test car also had a rear stabilizer bar. 
All new Camaros have front disk 
brakes. 

We found the Camaro offers family- 
car ride comfort, yet did extremely 
well in the handling tests. It was 
quiet and rattle-free, with a remark- 
ably smooth engine and transmission. 
Inside, it had the best finish, with 
neat and attractive upholstery and 
soft trim. The wood applique in the 
door panels matched that on the in- 
strument panel and steering wheel. 
The curved panel had only a fuel 
gauge in addition to the speedome- 
ter. Optional battery, oil, and temp 
gauges are so small they are difficult 
to read. The radio antenna is tamper- 
proof—inside the windshield glass. 

This car’s ultra-small glove box is 
just about big enough for the owner’s 

Continued 


Best interior finish was found in the Ca- 
maro, but we also found many irritating 
details (glove box, seat-back release) 


Mustang’s steering wheel is well placed, 
but top of instrument panel seems need- 
lessly high, small controls too far away. 


Mach I's entire “sports slat” panel (of plas- 
tic) can be lifted for backlight cleaning. 
Louvers do not obstruct your rear view, 


Barracuda's 340-cubic- 


racing-type cotter-pin devices. 
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inch V8 surprised us with its power and 
performance. We found the plugs easy to get at, the distributo! 
(behind the air cleaner) difficult. The hood is held down by 
four separate locks—conventional release and catch, plus two 


Spring towers in American Motors' Javelin do not steal much 
underhood space, but the engine compartment is not very tidy. 
The air preheater duct to the air cleaner blocks access to the 
front plug on the right bank, and the steering arms block access 


to the oil filter from below. 


Don’t waste your life in a dead-end job! 


Become a well-paid 
computer programmer- 


this free McGraw-Hill 
booklet tells you how. 


Now you can train at home in your spare 
time, for a career in this new, exciting field. 

More than 50,000 programmers are 
needed now; many more will be needed 
within the next few years. 

No college or technical background re- 
quired. All you need is a logical mind and 
proper training. People from virtually every 
walk of life have found success in computer 
programming. 

This new course has been developed by 
experts. CREI/ McGraw-Hill has trained 
thousands of men and women for better 
jobs through home study and has an un- 
matched reputation in educational circles. 
No stamp needed. This fold-over coupon forms 


a postpaid envelope. Cut along dotted line. Fold, 
seal, tape or staple and mail. 


JUST OFF - | 
THE PRESS! 285 
For FREE EF | 
fee 
noone iu Home Study Division, McGraw-Hill Book Company 3 = H E 
Т Dept. P1206A ё | 
, Postpaid | 3224 Sixteenth St., N.W., Washington, D.C. 20010 |= 
business reply 8 
envelope. Fill Please mail me FREE booklet with complete in- | 2 Н | 
in coupon. Fold, formation on how | can learn computer program- |= & > 
tape, ming at home. | have a high school diploma or the |= i 5 
staple or seal equivalent. Е E- s | 
and mail today. Р <2 E 
NO STAMP | мате _ = |g zi с | 
NECESSARY. Or 3 xz 55 = 
= > 2 xz 
write: CREI, Kos H Ei Bozo | 
Dept. P1206A, s =| > 2 о 25 
3224 16th St, аааз 3 LH x am 28 
N.W., € wi} & PEGS | 
Washington, E zz 2 5 Isi 
5 ael 2 т Е 
D.C. 20010. = ЫН = о 2 $5 | 
; E eel сою ze 
® : EERE 
E 215 cogis | 
State. 2] 2 orzss 
Zip. = | 
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manual, and no more. The seat-back 
lock at the base of the seat is hard to 
reach, and it’s difficult to release the 
lock and push forward the seat back 
with one hand. 

Because the door glass is wider, the 
rear-quarter window has been elimi- 
nated. Camaro's visibility is good in 
all directions. But the big doors have 
a drawback in parking: You must 
swing the door wide open to get in and 
out of the front seat easily, and you 
don't always find wide enough park- 
ing space. Trunk room is limited. 
Chevy claims 7.3 cubic feet of useful 
space, but we found that we could not 
get two suitcases in at one time. The 


Javelin's hood scoop raises hood line and 
impairs the view. Here, tires are being 
inflated before car is put through tests 


If your car stalls, 

coughs, sputters — don't shoot, 
sell it or give in to the expense 
of a mechanical tune-up without 
trying Casite Tune-Up first. The 
problem could simply be a little 
dirt in the wrong place — easily 
cleaned by Casite Tune-Up. 
Casite Tune-Upfreessticky valves 
and rings, cleans dirty carburet- 
ors and PCV valves, dissolves and 
flushes away gum and varnish 
deep inside the engine to restore 
full pep and power, makes your 
car run smoother and start easier. 
No risk... Results guaranteed or 
your money back double! 


Buy it at your Service Station 


Barracuda’s hood scoops are dummies— 
just fancy styling without function. Here, 
the brake pressometer is being fitted. 


huge spare wheel steals a lot of room. 
Under the hood, service accessibility 
is very tight. You need special tools 
for the plugs; the coil and distributor 
are at the rear of the engine; and the 
oil filter can be removed only from 
below. 

Mustang—Mach 1 version. In its de- 
sire for sportiness, Ford has made it 
a hot-rod. The car has lots of power. 
It goes fast, and it handles well on a 
smooth surface. It proved fastest in 
the high-speed lane change. But on 
winding roads with bumps or ripples. 
the rear wheels have trouble main- 
taining contact with the road—the 
axle bounces around, giving the driv- 
er more handling problems than 
would the same car with softer 
springs. 'The passenger feels road 
shocks acutely, and the bodywork suf- 
fers from shake and vibration. 'The 
engine is so unsteady at idle that it 
rocks the whole car. 

Rear visibility is a critical point. 
There are serious blind spots on both 
sides, not because of the “sports 
slats," as the factory calls the venetian 
blinds on the back window, but be- 
cause of long, rear-quarter panels. The 
slats are horizontal and do not ob- 
struct vision. 

Forward visibility suffers from the 
low seat, long hood, and the high pad- 
ding on top of the instrument panel. 
Intermittent wiper action, however. 
is a plus. 

Small controls are set way forward 
—low down—on the instrument panel. 
Standard instruments include gas and 
temp gauges only. The glove box is 
tiny. Interior finish, however, was 
uniformly good. There's nothing 
cheap about the Mach I's upholstery. 
carpeting, or headliner. 

Mustang has the smallest-looking 
trunk, though Ford claims 7.2 cubic 
feet for it. It will not hold both the 
spare wheel and a large suitcase, and 

Continued 


Out-filters them all! 
IE) ремсітЕ FILTER 


Jost duty, depth-type—traps dirt other filters 
> miss. The proof is on the dipstick. 


HASTINGS MANUFACTURING CO. 
HASTINGS, MICHIGAN 49058 | 


ТП 


Collapsible space-saver spare adds 
useful space to Barracuda’s trunk. Lift-over 


PISTON RINGS e FILTERS e CASITE ADDITIVES 
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height is high, but not unreasonable. Kev 
cylinder is removed from trunk lock itself. 


your own appliance repairs. 


[Г] Check here for facts on New GI Bill. 
Accredited Member National Home Study Council 


= SEND FOR FREE CATALOG = 
LEARN THE a Appliance Division, National Radio Institute " 
PROFES E = Washington, D.C. 20016 ы " 
SIONAL M THOD в Send me your illustrated free book that tells about opportunities н 

m in Servicing Electrical Appliances, and gives details of NRI’s 
ecc оча“ ñ TC a 

OF APPLIANCE REPAIR simplified training plan. I understand there is no obligation, no 
и salesman will call. ж 
п " 

; ; " N A 

For extra income, a job skill © AR е " 
in demand, a business of your ^ Address Zip : 
own—or to save money оп ш City State Code " 
п " 
a 
п 


HOME STUDY TRAINING IN THE 


HIGHLY PRO 


SERVICING 


ECTRICAL 
E NCES 


EHNMHEHHENEUNHEHERHEURBHNN 


FITABLE FIELD OF 


MAIL COUPON ABOVE 
FOR THIS 


FREE 
NRI 
CATALOG 


RS 
FOR BEGINNE! Бе 
FOR EXPERIENCED TECHNICIAI 


FOR HOMEOWNERS 


AVAILABLE UNDER NEW GI BILL 
If you served since January 31, 1955, 
or are in service now, check GI line 
in coupon above. 


m 


. 
nri 


A new, short, easy course trains you at home 


Now you can prepare quickly to do prof 


essional to make $4 to $6 an hour fixing appliances for friends 


appliance servicing at home in your spare time. and neighbors. 
You are ready to start servicing appliances after Low-cost training plans cover — 
only a few lessons. The entire course can be finished * Small and large home appliances 


in a matter of months. Farm and commercial equipment 


. 
This is the fastest way to a new job or skill or * Portable electric tools 
extra income or a business of your own. Wherever you * Small gasoline engines 
live or want to live, you'll find a demand for top-notch 


: — there is even special training to prepare you 
appliance servicemen. 


for air conditioning and refrigeration. 

There are probably thousands of broken appli- Special NRI appliance testing equipment is in- 
ances right in your neighborhood. These can mean cluded in your course at no extra cost. Mail coupon 
cash profits for you starting soon. Use your spare time for your FREE NRI Catalog. No salesman will call. 


| NATIONAL RADIO INSTITUTE e APPLIANCE DIVISION 
Washington, D. C. 20016 
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New Butane 
Buddy-Lite 


Hundreds of uses! 


ө Buddy-Lite is port- 
rt Goes Ho еге. 
Lights anywhere, 

e Operates on clean, 
sate ‘butane fuel from 
Ronson Multi-Fill® Fuel 
Injector, available ev- 
erywhere. 

eFlame adjusts from 
high to low. No smoke. 
No smell. No mess. 

* Burns up to 50 hours 
(with a one inch flame) 
on logio 250 gram 
Multi-Fi 


[DIFFERENT BY DESIGN AND BETTER BECAUSE OF IT. 


If local dealer is out of stock, order direct. Send 
check or mone) aec) We to cover handlin, 
fo: RONSON, PD. Box871, Woodbridge, N.J.07095. 


Camaro brakes held up very well during 
the 10 warmup stops but then faded severe- 


Your Typewriter 
is now like new! 
I'll send a bill 
for the $25. 


This Can Be YOU Sooner Than You Think! 
BECOME A TYPEWRITER 
MAINTENANCE EXPERT 


Quickly-Easily-At home, without risk! 
Earn $50 for two hours in your spare time, get a big 
pay position with a future or, start your own business. 


There is a critical shortage of 
technicians to keep America's 
30 million typewriters in re- 
pair. Now, regardless of age, 
education, or present job, you 
can enter this big-paying field 
by training in the Office Equip- 
ment Industry's only Approved 
Home Study Course. 

Learn fast, and earn money 
while learning. Diagrams, pho- 
PLUS ALL YOUR | 1e5;.clear lessons. Professional 

В | tools, plus benchwork assign- 
PROFESSIONAL | ments on actual typewriter 


that „ make learn- 
TOOLS FREE! | ing easy" ^ 709 make lean 


Send } samo today for FREE 
BOOKI 


Royal Typewriter 
practice 


. Full information, no 
obligation. No salesman ‘will 
call. (VA Approved.) 


TYPEWRITER REPAIR SCHOOL 
Dept. 3111-060 Little F; N.J. 07424 


.— - MAIL COUPON FOR FREE BOOKLET-— 
E > q 
l 
l 
l 
l 
] 


Dearie Repair School, Dept. 3111-060 


Please rush Бооке! entirely FREE. No obligati 
No Salesman is to call. - — 


Name. 
Address. 
City. 


Norbye hooks up fifth wheel to the Mustang, while 
Dunne prepares to install the electric speedometer, prior 
to the braking and acceleration tests. 


NOISE-LEVEL TEST RESULTS 


We measure interior noise in decibels under three 
sets of conditions, on three different scales. For 
quick reading of the results we give you only the 
A-weighted scale, which is most like human hear- 
ing in overall sound pickup. A decibel difference 
of one or two points is perceptible to a driver; 
five points make an enormous difference. 


Camaro Mustang Javelin Вагга- 


cuda 
30 mph 
(smooth road) 64А 67А 65А 66А 
60 mph 
(smooth road) 71А 77А 76А 75А 
30 mph 
(rough road) 74А 78А 76A 75A 
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ly for the final minimum-distance stop, 
with efficiency never exceeding 91 percent. 


the liftover is unusually 
high. Extra hood locks, 
coupled with the dual- 
action release, mean you 
have to operate four sep- 
arate devices to open the 
hood. The plugs are hard 
to remove because the 
spring towers leave little 
room on the sides of the 
engine. The distributor, 
in front of the air clean- 
er, is easy to reach, and 
the oil filter is accessibl 
from below. 

AMC's Javelin. Thi: 
one has the roomiest in: 
terior and the 1:3 


trunk (10.2 cubic feet) 
It runs a close second t 
the Camaro in ride com 
fort. Visibility is ver: 
good, except for a small 
blind spot in the right 
rear-quarter panel. Bui 
your view of the road 
ahead would be even bet- 
ter with a small (func 
tional) hood scoop. The 
black interior is partly 
relieved by the wood-like 
applique used on the in 
strument panel. The 
gauges include only fue 
and temp, in addition tc 
the speedometer. 

This car’s rim-blov 
horn control will tak 
some getting used to 
The horn blows acciden 
tally, and the drive 
can’t find the horn quick 
ly when needed. Thi 
Javelin’s _ variable-rati: 
steering is helpful ii 
counteracting its basi 
understeer, but still to 
slow to enable the car t 
go faster in the handlin, 
tests. 

Continue 


Crank up 


Just turn the crank and you've 
got the most elegant digs 
this side of a mountain stream. 
Nobody else cranks you up like 
we do. Another Great 
Escape Machine From Starcraft. 


WRITE STARCRAFT COMPANY, DEPT. OPS-6, GOSHEN, 


Jour 


же 


The Starcraft ‘Stardust, 


The 


STARCRAFT 


Wide World of Recreation 


INDIANA 46526, FOR A FREE CATALOG. 


Front bucket seats are split by a 
cushion and folding armrest. Three 
handy assist straps are fitted on the 
doors and instrument panel. The 
glove compartment is as big as a shoe 
box. 

We found the gearshift lever too 
far forward in relation to the wheel, 
having to lean forward to engage first 
and third. The transmission made 
considerable gear noise, but the en- 
gine was remarkably quiet. It also 

Continued 


= с LI. 
А Facecuating BUSINESS 
OF YOUR OWN 
IN CUSTO! 


Кыым 


SLIP COVER—DRAPERY MAKING 


Be Your Own Boss. Make Your Own Hours. Earn More Money 
OME- e—You alone or 
t more out of life— 
ime earnings. It's quick and 
School Н 
while you 


anywi jou Your training 
complete frames.” m ve. Yabries yos парит 
into a room full of bei 
ting slip covers and matching drapes— 
MATERIALS FREE | yours to keep or sell—AND ALL AT NO 
LOVELY PIECES 


EXTRA Ct 
FREE tutes 
Whol lesale Supply List 

Free sample lesson pages show you how 
lately! Big 32 Book shows 32 

easy ways to make ‘money at home. 

WRITE TODAY. 

Veteran approved, Licensed State of М. J, 


——MAIL TODAY FOR FREE от! —--4 
Trades School, Dept. 5111-060 
w Jersey 07424 


Opportunity Book 


PLUS SLIP COVERS 
Yours to keep or sell 


TRAIN NOW 


FOR A BIG PAY JOB AS AN 
ACCIDENT INVESTIGATOR 


Insurance Adjusters and 
Investigators are badly 


Sporty wheels; top, left to right: Barra- 
cuda, Javelin. Below: Mustang, Camaro. 


How PS tests cars—and what 


Our brake test shows a car's ability to stop. 
on a straight line from 60 mph, without 
locking any wheels, after 10 stops from 60 
mph at one-minute intervals with 7/28 de- 
celeration (normal quick stop). The final 
stop is made in a 12-foot-wide lane and 
stopping distance is measured. Excessive 
pedal pressure indicates fading brakes. 
Excessive distance indicates fade, locking, 
or both in combination. 


Our 0-60 mph acceleration test shows a 
car's ability to reach cruising speed from 
stand-still. The 0-80 mph test shows its 
high-speed power reserve. The 25-70 mph 
test simulates highway merging situation. 
Cars with automatic transmission make 
these tests in Drive. 


the tests show 


Two lane changes in quick succession 
show a car's ability to make an emergency 
maneuver at speed. The lanes are blocked 
120 feet apart, and the lane-change gaps 
are 60 feet long. Each car is put through 
the test at increasing speed until its max- 
imum has been established. 


The low-speed emergency-maneuver test 
consists of snaking a car as fast as possible 
through pylons spaced 48 feet apart. In 
both handling tests, times are clocked by 
two stopwatches, then converted to mph. 


needed due to the FORD JAVELIN PLYMOUTH 
tremendous increase DIMENSIONS (inches) Camaro SS Mustang Mach! SST Barracuda 
MOT ANT QUIS. Al Ground clearance 45 5.0 6.0 5.2 
Moi dte. thee A2 Front leg room (max) 438 40.1 42.7 42.3 
burglaries, riots, A3 Front head room 374 373 37.5 37.4 
morma and 7 A4 Rear head room 36.1 30.5 36.0 35.7 
Жошуа! A5 Rear leg room (min) 29.6 288 315 28.9 
induat A6 Wheelbase 108.0 108.0 109.9 108.0 
E S A7 Height 50.5 50.6 51.6 50.9 
B1 Width 744 717 71.9 74.9 
B2 Length 188.0 1874 191.04 186.7 
B3 Front track 61.3 58.5 59.1 59.7 
B4 Rear track 610 58.5 56.6 60.7 
B5 Front hip room 56.7 55.6 57.6 571 
B6 Rear hip room 544 40.0 56.4 52:0 
SPECIFICATIONS 
Engine type OHV уз ону ону ув OHV ув 
Bore x stroke | 4.00 x 3.48 in on 408 X344im. 4,04 X 3.31 in 
tionwide placement assistance. For FREE паріасестаке (eu. imi 
information fill out and mail coupon today! Compression ratio 10.25:1 257, 10.0 19.51 
p" N Carburetion One 4-barrel One 4. One 4-barrel 
credited Member N.H.S.C. Power (à rpm 300 @4,800 308 290 @ 4,800 275 @ 5,000 
VA APPROVED FOR Torque (ibs.-ft.) & rpm 380 @3,200 380 395 @ 3,200 340 @ 3,200 
Transmission 4-speed manual рна, ‘manual 4-speed manual 1зрееа тап, 
VETERANS AND INSERVICE EB 25 2] 3541 Goody T 
irestone ioodyear oodyear r 
PERSONNEL UNDER NEW G.I. BILL SupR-Belt Polyglas Polyglas E 
ЛЕЕ Bee EM 
urning diameter (ft. x 4 x 
l Insurance Adjusters Schools Tae oe te tele 29 x ВЯ 
! Dept. l Brakes gal. Disk/Drum Disk/Drum Disk/Drum Bisk/orum 
W. Miami, i uel tank (gal.) 
[PIGON Вны Sti МЕНИН 193325] Curb weight (Ibs.) 3,432 3/406 3,277 3,384 
! Please Print ! Test Results 
.cceleration 0-60 трі .0 sec. A sec. ‚В sec. sec. 
Accel 0.60 mph 8.0 74 68 75 
| Name I 14.0 sec 12:8 sec. 12.6 sec. 114 sec. 
6 1 Acceleration 25-70 mph 8.15 sec. 7.7 sec. 7.6 sec. 6.9 sec. 
li Address 1 Braking distance 60-0 mph 184 ft. 9 in. 161 ft. 6 in 144 ft. 6 in. 181 ft. 4 in. 
Е Brake pedal pressure (Ibs.) 200+ 160 50 Dj 
l сау... I Max. speed—lane change 57.0 mph 57.5 mph 52.2 mph 56 mph 
1 1 Max. speed—traffic weave 24.8 mph 24.25 mph 20.4 mph 22.7 mph 
State... Average fuel mileage 13.0 mpg 9.6 mpg 10.9 mpg 10.8 mpg 
1 П Price (basic) $2,996 $3271 $2,848 $3,164 
| | Price (as tested) $4,118 $4.178 $3,963 $4,092 
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This revolutionary, multi-purpose 
oil improver sets new high 
performance standards for all other 
oil additives. PTA stops oil burning, 
increases compression, reduces 
exhaust smoke, and quiets noisy 
engines. It does all these things 
with superior efficiency. But it does 
much more! Here’s the story and 


... HERE'S THE PROOF! 


Additive A 


Additive В 


These four steel blocks have been subjected to 
identical test conditions to determine the load bear- 
ing limits of the four leading oil additives. During 
this standard film strength test a hardened steel 
roller was rotated against a steel block at a constant 
pressure. All blocks were tested for the same length 
of time and with the same amount of lubricant. Note 
the small wear scar on the PTA lubricated block— 
and the severe scoring on the other blocks. Proof 
that PTA maintains its lubricity after other additives 
lose theirs. 


HERE'S WHAT PTA WILL DO FOR 
YOUR CAR~— As engines begin to wear, even the 
best motor oil can drain away from vital areas and 
be unavailable when needed most—at start up. PTA 
treated oil clings to these areas and provides instant 
lubrication. This means easier starting, less wear 
and a quieter engine. In older cars PTA reduces the 
blow-by which occurs with worn piston rings. You'll 
get increased power, improved mileage, less oil burn- 
ing and less smoke. 


PTA DELIVERS THESE EXTRA BENE- 


FITS—wulti-purpose PTA contains a unique dis- 
persant that holds dirt in suspension, keeping engines 
clean and valve lifters free. An oxidation inhibitor is 
also included to retard the formation of sludge. As a 
result, PTA lasts longer than other additives. 

A can of PTA added to your oil will provide vitally 
needed extra protection and do it more effectively 
than any other leading additive. ASK for PTA at your 
auto supply store or wherever fine auto products are 
sold. Prove to yourself that it really works better. 


PENNSYLVANIA REFINING COMPANY, CLEVELAND, OHIO 44104 


has terrific torque, and the Javelin 
was quickest from 0 to 60 mph. 

The distributor is mounted up front 
in an accessible position, and all plugs 
could be reached, except the front 
plug on the right bank, which was 
hidden by an air preheat duct. Access 
to the oil filter is blocked by steering 
arms below, engine above. 

Plymouth’s "Cuda 340. The Barra- 
cuda looks and feels more like an in- 
termediate than a compact. It is the 
widest car in the group and appears 
bigger inside, though it isn't. The in- 
terior is all black. Head restraints are 
integral with the front seat backs. 
Ride comfort? Only a little better 
than the Mustang's. The car gets 
skittish on poor road surfaces. In- 
strumentation was complete, with a 
tachometer plus gauges for heat, al- 
ternator, and oil pressure. The small 
controls were well arranged and had 
varied shapes for touch recognition. 
The power steering is fast and feath- 
er-light, but has a rather numb feel, 
making it difficult for the driver to 
know how much of the car's cornering 
ability he is using. 

On fast turns, fuel starvation tells 
the ’Cuda driver how hard he is driv- 
ing. The engine loses power as the 
gas in the float chamber is thrown up 
one side, closing off the fuel supply. 
The engine recovers as soon as the car 
is again aimed in a straight path. 

In the low-speed traffic weave, 
speeds in our test were kept down by 
pump catch. Тһе power-steering 
pump gets confused by rapid steering 
reversals. When that happens, the 
steering seems to lock solid for a mo- 
ment before power assist is restored. 

Chrysler claims only 5.9 cubic feet 
of useful trunk space, but the 'Cuda's 
trunk has a very practical shape and 
will hold two suitcases with ease. 'The 
hood is held in place by four separate 
locks. Under the hood, you'll find the 
plugs easy to get at, the distributor 
(behind the air cleaner) difficult. The 
oil filter is accessible from above. In 
power, the engine was amazing. It 
had the lowest displacement of all 
cars in this group, yet gave fastest 
acceleration from 0 to 80 mph and 
from 25 to 70 mph. 

Personal cars. More than any other 
type of car, these vehicles are often 
reflections of the owner’s personality. 
There are subtle differences in char- 
acter between all of them, and only 
you can make your choice. 
Conclusions 

Dunne: I prefer the Camaro. It's 
a high-performance car I'm comfort- 
able in, and the handling is first-class. 

Norbye: I love the steering on the 
Camaro but was disappointed in the 
brakes. Still, it’s my choice, too. I'm 
impressed with its overall perfor- 
mance, quality, and finish. ш 
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les a new, compact, lightweight, air- 
cooled, single-cylinder, 27.66 cubic- 
inch, 14-hp engine. And it promises 
to satisfy the power hunger of many 
lawn- and garden-tractor buyers. Re- 
cently introduced by Tecumseh under 
the name of HH-140, this overhead- 
valve one-lunger is unique on the 
American scene today. 

Power ranges from 7.70 hp at 1,800 
rpm to 14 hp at 3,600. It has a maxi- 
mum torque of 24 pound-feet over a 
pretty wide span of the curve, from 
2,400 to 2,800 rpm, and cranks out a 
healthy 20.58 pound-feet even in the 
1,500- to 1,600-rpm range. 

Translated into what it can do for 
you, this means the engine can lug 
high loads at low speed without poop- 
ing out when you need power most. 
It also means you can chug along at 
low throttle on those jobs where you 
want to be especially cautious. 

I think this is the first of a whole 
new generation of gutty small engines 
for outdoor power equipment. 


| One-Cylinder Engine 
Boasts Overhead Valves 


Take a look at the pictures above. 
Top, left, shows the cylinder head 
pulled and placed upside down on the 
cylinder. The big valves are a tipoff of 
efficient breathing, and the compact 
combustion chambers signify effective 
use of the fuel energy. These con- 
tribute most to the unit’s high output. 

Top, right, a mechanic is fitting the 
valve-train container—the tube holds 
the pushrods, and the box holds the 
rocker shaft and arms. 

Below, left, the valve gear is in- 
stalled, with the rocker cover still off. 

Below, right, the mechanic is ad- 
justing the valve clearance. The ccol- 
ing fan is part of the flywheel (below, 
left). The last photo shows the duct- 
ing installed, to direct air over the 
head and cylinder. 

Capacitor-discharge ignition is 
standard. A Dyna-Static balancing 
system with gear-driven counter- 
weights is a much-recommended op- 
tion (although it has not been fitted 
on this unit). —E. F. Lindsley 


Catch fifth gear! Grab the throttle 
It's a whole new way 
to leave the humdrum behind. 


(c. YAMAHA 
й NG Its a better machine 


JAY CHENOWETH 


PAINTING AND DECORATING 
LICENSED CONTRACTOR 


FEATHER RIVER DRIVE * CHESTER, CALIFORNIA 
BOX 611 lere 


Johnson Outboard Motor Co. 
Waukegan Ill. 
Dear Sirs: 


Enclosed are two snapshots of a Johnson MS-38;:wired togehter, welded 
togehter, mended with epoxy, thirty one years old and still catching fish. 


It 1з phenominal the dependability of a Johnsin regardless of age. 
І have been»using outboard motors for thirty eight years and have owned 
nothing but Johnsons..I have never had to row in because of motor failure. 


I hope that a great part of the outboard world appreciates as I do 
the fine product you have been manufacturing all these years.. 


Very truly yours, 


Ford’s research shows that automobiles spew 50 pounds of lead every day on each mile of Detroit’s freeways, 


Getting the Lead Out of Gas— 


How It Will Affect You and Your Car 


Lead-free fuels promise to end lead-compound exhaust 
emissions—but they have many strange side effects 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 


Last February, GM announced that 
all ’71-model GM cars would be built 
to run on 91-octane unleaded gaso- 
line. The other auto makers followed 
suit. Ford said that nine out of 10 
Ford engines would be ready for 91- 
octane gasoline in October, the rest 
within the "71 model year. Chrysler 
said seven out of 10 of their engines 
have low-octane capability now, and 
9.3 out of 10 would have it when the 
"11 models go into production. 

The additive generally called lead 
is really tetraethyl lead, plus scav- 
enging agents such as ethylene dibro- 
mide, which are necessary to allow 
the use of lead in the first place. 
What good is lead? It raises the anti- 
knock properties of the gasoline [ PS, 
June '68]. 

The only lead-free gas on the mar- 
ket when the decisions to remove lead 


were made was Amoco Premium, 
rated at 99 octane and retailing in 26 
states at up to 44 cents a gallon. 
Clearly, Detroit had challenged the 
petroleum industry. Within a month, 
14 oil companies announced they 
would produce an unleaded 91-octane 
gas later this year. They were Ameri- 
can, Atlantic Richfield, Chevron, Cit- 
go, Clark, Getty, Gulf, Humble, Mar- 
athon, Phillips, Shell, Skelly, Sohio, 
and Union. 

What they and the auto industry 
now are calling lead-free gas, how- 
ever, is not 100 percent unleaded. To- 
day's 93-94 octane regular (and high- 
er-octane premium) gasoline contains 
2.5 to 3.0 cubic centimeters of lead 
(by which is meant tetraethyl-lead 
additive) per gallon. The 91-octane 
fuel will have its lead content cut to 
0.5cc per gallon—considered virtually 


What the fuss is all about: E. E. Nelson of 
GM contrasts a gallon can of gasoline with 
a vial holding its lead additive—three cu- 
bic centimeters of tetraethyl lead. 


lead-free. This residual amount of 
lead is judged tolerable by the auto 
industry for next year’s engines. But 
whether it can be labeled unleaded 
is doubtful. 

Why the furor over leaded gas? 
President Nixon told Congress that, 
as part of the Government’s growing 
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Getting rid of the lead in your automobile’s diet may double spark-plug and 


» 
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Chrysler's Moeller shows old (left) and new 

pistons for 440-cube V8. New type has 


saucer-shaped crown to lower compression 
ratio. Head cavities are also changed. 


efforts to stop air pollution, the use 
of lead in gasoline must end by 1972. 
Donald F. Adams, head of the air- 
pollution section of the Washington 
State University's College of Engi- 
neering, explained the problem: “We 
are putting the equivalent of 100,000 
tons of lead into the air each year. 
This is a known poison." 

Lead pollution of the atmosphere 
is only one of the problems. Detroit 
also blames lead for engine deposits 
that raise emission levels and cause 
deterioration of present emission-con- 
trol systems. Leaded fuel may be- 
come a barrier to the creation of fu- 
ture control systems. 

So far, it all seems simple enough. 
If lead is bad, then stop using it, you 
might say. Cars don’t need leaded 
gas. It’s true that some need more 


What happens to your exhaust gas when 
you stop using leaded gasoline 
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knock resistance, and adding lead is 
the cheapest way of improving the 
octane rating. But adding lead isn't 
the only way; Amoco has proved that. 

'The condemnation of lead is by no 
means unanimous. Lawrence E. Blan- 
chard Jr., executive V-P of the Ethyl 
Corp., has this to say: “There is no 
proof that lead in the atmosphere cre- 
ates any health hazard to the public." 
Mobil Oil's Dr. Dayton H. Clewell 
told us: "Lead is not necessarily 
harmful. It is not a pollutant if it par- 
ticipates in the combustion process. 
It's only what comes out of the tail- 
pipe that counts." 

We asked Edwin E. Nelson, GM 
staff engineer in charge of emission 
control, what happens to the lead in- 
side the engine. He said that 75 per- 
cent of the lead leaves the engine in 
the form of particulates, not in a gas- 
eous state. 'These particulates are 
small enough to stay suspended in the 
air to be inhaled by you. Some lead 
stays in the engine in the form of 
deposits; other minute amounts are 
trapped in the exhaust system. 

But Ethyl, which along with Du 
Pont dominates the lead-for-gasoline 
market (other suppliers are Houston 
Chemical and Nalco) has more to 
say. Ethyl experts maintain that only 
one-third of the suspended particu- 
lates are lead or lead compounds. An- 
other third is carbon, and the rest is 
as yet unidentified, they insist. 

When GM says that “the only way 
we know to get the particulates out 
of the exhaust is to get the lead out 
of the gasoline," the corporation is 
ignoring particulate traps as devel- 
oped by Ethyl, Illinois Institute of 
Technology, and North American 
Rockwell. Ethyl claims to have a 
cyclone-type device that cuts lead 
particulate emissions by 65 percent, 
yet is comparable to a standard muf- 
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fler іп size, cost, complexity, back 
pressure, and durability. 

Ethyl’s V-P Blanchard quoted from 
a report by the U.S. Bureau of Mines, 
stating that removing the lead from 
the gas could actually increase smog- 
producing emissions: “The fuel al- 
terations from leaded to unleaded gas 
changed emission characteristics so 
that the pollution effect was increased 
by as much as 25 percent.” Ford’s 
findings (see graphs) flatly contra- 
dict this. Hydrocarbon emissions in- 
variably diminished when Ford’s test 
cars switched to unleaded fuel. 

Side effects of lead. Chrysler finds 
lead to be a culprit in another way. 
Engines lose from five to seven per- 
cent of their power in their first 20,000 
miles because of lead deposits. De- 
posits not only interfere with efficient 
combustion, but also preheat the air- 
fuel mixture, thus taking the zap out 
of the power stroke. 

On the other hand, Steve Malone, 
chief engineer of Pontiac, points out 


Ford’s Bill Gay holds new (left) and old 
cylinder heads for 351 Cleveland engine. 
Combustion chamber is now deeper; non- 
circular, it follows valve-head contours. 


12,000 
MILES 


18,000 24,000 


Emission-control systems maintain higher efficiency with non- 
leaded fuel (dotted line) than with leaded fuel (solid line). Test— 
over 6,000 miles—used two Galaxies with 302-cu.-in. V8s. 
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On 24,000-mile tests, Ford found hydrocarbon emissions almost 
doubled as lead deposits accumulated in two cars using leaded 
gas. Emissions from two cars with lead-free gas varied little. 


muffler life, and stretch oil-change intervals 


that lead acts as an insulator between 
the exhaust valves and the valve 
seats. Without lead in the gas, tiny 
areas of wear are caused by friction- 
welding of valve heads to seats. 

Pontiac has two possible solutions 
in the works: use of dual valve 
springs, wound in opposite directions, 
to keep valves from rotating; and fit- 
ting a high-hardness valve-seat in- 
sert. Neither measure will be neces- 
sary, says Malone, if the engine can 
rely on getting some lead, even if no 
more than 0.5cc per gallon. 

ОМ E. E. Nelson and Chrysler's 
E. G. Moeller agree that the oil- 
change interval could be extended, 
perhaps doubled, by using lead-free 
gas. Both see a promise of double the 
life of present mufflers, and Nelson 
thinks spark-plug life would double. 

If future emission-control systems 
are going to use thermal reactors, 
catalytic converters, and exhaust-gas 
recirculation [ PS, Apr.], the presence 
of lead in the fuel will be a threat to 


Ethyl's lean-mixture carburetor for leaded 
fuel has a very small primary throat for 
high gas velocity at low engine speed. Two 
secondaries are used for high-load running. 
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After 24,000 miles, the two cars that had always run with leaded 
gas were switched to lead-free gas. One showed a sharp drop 
in hydrocarbon emissions, the other changed less. 


the new devices. Worst affected are 
the catalysts. 

Ford’s chief engine engineer, Bill 
Gay, told us: “The lead particles coat 
each catalyst we have developed, 
shortening its life dramatically. Our 
tests show that catalysts can be ex- 
pected to lose half their original effi- 
ciency in 7,500 miles with leaded fuel, 
compared to 33,000 miles with lead- 
free gas.” 

Even thermal reactors are suscepti- 
ble to attack from the lead-additive 
scavengers, such as chlorine and bro- 
mine, Ford says. 

However, Du Pont has developed a 
reactor that is claimed to give satis- 
factory long-mileage service using 
leaded gasoline, and Ford’s latest 
IIEC reactor [PS, Apr.] is designed 
for leaded fuels. 

Next years engines. Lower com- 
pression ratios will mean slightly 
less efficient combustion, a small loss 
of power, and, at least theoretically, 
rising fuel consumption. Says Ford's 
Bill Gay: *We will drop to 9:1. That's 
quite a bit down from the 10, 10.5, 
and 11 that we now offer." Chrysler 
figures on a three percent drop in 
power and a similar rise in fuel con- 
sumption. Steve Malone of Pontiac 
puts it in performance terms: “Zero- 
to-60 times will go up about 0.3 of a 
second. Fuel economy will go down 
an average of one-tenth of a mile per 
gallon. You probably won't even no- 
tice the difference." John DeLorean, 
general manager of Chevrolet, agrees 
that for the average driver the 
changes will make little difference. 

But Ethyl warns that carbon mon- 
oxide emissions will increase. 

On the other hand, there is no 
doubt that hydrocarbon and oxides of 
nitrogen emissions will be further re- 
duced. Lower compression ratios 
mean reduced burning temperatures, 


LEAD IN GASOLINE, CC PER GALLON C 


Lead content kills the efficiency of catalytic converters; more 
lead kills quicker. The new, so-called “lead-free” gas will reduce 
catalyst efficiency by as much as 50 percent in 16,000 miles. 


Pontiac's Malone points to valve in '71 
cylinder head, with combustion chamber 
dome raised higher in roof. To make this 
change, water jacket had to be raised also. 


which lowers NOx content in the ex- 
haust. Hydrocarbon emissions will be 
reduced because lower compression 
will not pack raw fuel into every nook 
and cranny of the combustion cham- 
ber where it would escape ignition. 

What about the cost? 'The compa- 
nies hint at a price level two to four 
cents above today's regular fuels for 
the new 91-octane lead-free gasoline. 
In April, Texaco began marketing 91- 
octane, unleaded gas in California at 
four cents above its regular gas price 
in that state. 

How will you buy it? Gas stations 
will add a new pump. Leaded regular 
and leaded premium will stay on sale. 

Can you use the new lead-free gas 
in your old car? If you're using regu- 
lar fuel now, you should be able to 
switch without problems. us 


1.0 15 2.0 2.5 3.0 
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RCA's New Multiscreen TV 


Lets You Switch to 


With four black-and-white monitors and a 25- 
inch color screen, this television set of the future 
doesn't miss a trick—or a channel 


By ARTHUR FISHER / Group Editor, Science and Engineering 


The strange television set you 
are looking at will probably have a lot 
to do with the kind of set you'll be 
able to buy in the future, even though 
it is not for sale. 

I first saw it in a top-secret room 
of an RCA plant in Indianapolis, Ind. 
There it sat, а 615-foot-long box of 
smoky Plexiglas wrapped around five 
TV screens and some mighty fancy 
electronics. It was being readied for 
а smash unveiling before a meeting 
of distributors, but not as an item they 
could ever offer to the public. Then 
why was it built? 

Wayne Evans, project engineer 
of the multiscreen set, explained that 
its design actually constituted an 
“engineering feasibility study.” The 
question to be answered: If we wanted 
to build a no-holds-barred first ver- 
sion of a television and information 
centeg, using the latest technology, 
what would we get? 

The answer was the one-of-a-kind 
set you see here, one that would let 
you, the viewer, keep an eye on every- 
thing going and then switch to where 
the action is. But how? 

The set has four black-and-white 
monitor screens. Three are preset to 
the network (or any three VHF) 
channels in the area. The fourth 
screen shows another local station, o> 
can be set to scan all other available 
channels, changing views once every 
few seconds. On command from a re- 
mote-control unit, which is keyed to 
the electronic heart of the set, the big 
(25-inch diagonal) main viewing 
screen—in color—picks up the pro- 
gram displayed on any of the four 
monochrome screens or displays UHF 
automatically. 

The solid-state control circuits 
include both digital logic circuits for 
channel selection and switching, and 
analog memory modules for loudness, 
tint, and color. Use of these com- 
ponents means that all functions are 
electronically silent: There are no 
motors in the set except for one 
which, on command, sweeps the tune” 
through the 70 channels of the UHF 
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RCA's multiscreen has four monochrome 
monitors—three cover the major networks 
and the fourth can be set to scan any other 
stations you can pick up in your area. 


band in less than six seconds. (ОНЕ 
channel indication is digital, and thus 
highly accurate.) Mr. Evans and a col- 
league, engineering technologist Don 
Christensen, told me that much of the 
circuitry was adapted from the limit- 
ed-run RCA-2000, a set that marked 
the first appearance of computer-type, 
logic circuit electronics in home en- 
tertainment equipment. 

The set also embodies materials 
innovations that may show up in your 
set one day. T. P. Madawick, an RCA 
VP of Industrial Design Consumer 
Electronics, told how problems that 
arose in working with thick sheets 
of Plexiglas, chosen for its transpar- 
ency, were finally solved with the help 
of Plexiglas manufacturer Rohm and 
Haas. And the sleeve that anchors the 
big color screen in place is a cast fiber- 
glass yoke. This represents a materi- 
als breakthrough. 

As an added fillip for the viewer 
who wants to keep posted on every- 
thing, two digital readouts constantly 
display the time and temperature. But 
you could adapt these features (in a 
set of the future) to your own special 
needs—for news, say, or stock quota- 
tions. You could rig a meter to tell 
you the pollution index. And if you 
had hay fever, you could even get the 
pollen count. 


Remote-control unit does everything—it 
selects channels, adjusts color and volume, 
turns set on and off, and also activates high- 
speed UHF signal-seeking system 


Where the Action Is 


state log 


MUSTANG has a new body, once again. It's lon- 
ger and wider than ever, and shares its mechanical 
components with the Fairlane series. All three body 
styles (notchback coupe, fastback coupe, and convert- 


THE 71CARS: 


Mini-compacts get the limelight, 
but there's important news in all size 
and price classes 


By JIM DUNNE / PS Detroit Editor 


N o matter how you cut it, 1971 will be the year 
of the small car. Sure, Detroit will bring out 
restyled Fords, Chevies, Satellites, and Jave- 

= этү lins, but the small car will capture the most 
—" ааыа interest—and a big share of the sales—when the 
VEGA (ХР:887) from Chevy will come in four body styles. Top, GT coupe 71 models are unveiled next fall. With com- 


with ils fast roofline will probably be а 71/2 model. Center, the base-model petition from foreign cars of prime interest, the 
two-door sedan. Bottom, the wagon, will also be built as a panel truck. whole world will be watching to see just what 


You'll see some new cars with old names, plus 


MONTEREY continues as the 
low-line full-size Mercury, with 
crisper, cleaner looks than this 
year’s model | 


BUICK RIVIERA has strik- 
ing fastback roofline, remir 
of 1949 Roadmaster coupe. Rear 
window curves around the sides 


JAVELIN by American. Motors GALAXIE в Ford's 
will have an all-new body in Octo- Tustin: New front end 
ber, recognized by humps over the carries Lincoln influence. 
front wheels and a new rear end. 
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ible) are continued. The fastback is spectacular—looks - 
like something straight off the speedway at Daytona. “ра е нЕ 
Mustang is still the best-selling sporty car, but sporty- MERCURY COUGAR is again growing in size. New body has styling 


car sales are down. New look might send sales up. that stresses its kinship to the Montego, with Cougar's own distinctive front. 
the U.S. makers have going for them in the bat- = ji - a 


tle for domination of the small-car market. 

Start with Chevy’s small car (XP-887) and 
Ford’s Pinto. Most of the details of these cars 
were revealed earlier [PS, Feb. '70], but last- 
minute changes have been made and are now 
firm. 

Chevy will introduce its small car in August, 
put it on sale about the 1st of September. Four 
body styles—base sedan, three-door coupe, sta- 
tion wagon, and a delivery van—will be built. 
Base price for the cheapest model is expected 
to be right around $1,925, but with an optional- 
equipment „list that includes ar „conditioning, FORD PINTO is the mini-compact that will compete with the XP-887. 
stereo radio, automatic transmission, power There's only one body style: this two-door semi-fastback sedan. Smaller, 
assists, and trim packages, the i lighter, less expensive than the Maverick, the Pinto should find ready demand. 


PLYMOUTH will intro- 


duce all-new bodies for its in- 
termediates, led by the Sport 
Satellite two-door hardtop. 


MONTEGO continues 


as Mercury's intermediate 


EE > with a more modest nose. 
LINCOLN Continental 


will get a new grille and 
hideaway headlights. 


TORINO, Ford's inter- 
mediate, will get a rather 
minor facelift for ‘71. 


PONTIAC Grand ville 
is new top-of-the-line mod- 
el, replacing the Bonneville. 


JUNE 1970 | 51 


Mass-produced and delivered to your building site by trailer truck 


FACTORY-BUILT HOUSES 


Frustrated by the costs and 
delays of home buying? 
Operation Breakthrough may 
smash the building logjam 


By JACKSON HAND 


Last March, Housing and Urban 
Development Secretary George Rom- 
ney announced the 22 winners of 
Operation Breakthrough, a govern- 
ment-sponsored competition to stimu- 
late new techniques in the home- 
building industry. The companies 
chosen were given HUD contracts to 
build 2,000 houses and apartment 
buildings across the country. (Some 
of the winning designs are shown in 
some of the pictures on these pages.) 
The plans indicate, in the words of 
Secretary Romney, “what is possible 
under existing technology.” 

Why did the U.S. government en- 
gage in such a project, at a cost of 
some $50 million? Because our hous- 
ing problem is desperate. 

When the world moved into the age 
of mass production, we left housing 
far, far behind. Almost everything 
you buy today came off a precisely 
engineered production line. But not 
the house you live in. It is still put 
together board by board, brick by 
brick, in a process that is at the mercy 
of the weather and the archaic, pain- 
fully acquired skills of laborers taught 
how to work in stereotyped ways with 
stereotyped materials. 

As a result, America—the land of 
plenty—is drastically short of hous- 
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Typical go-together methods for modern 
houses are illustrated in this drawing of a 
Hercules design. Modules are in three 
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Modular designs of many firms picked by 
HUD suit individual homes, town houses, or 


ing. More units are demolished or be- 
come unlivable every year than are 
built. You can’t find a house, and if 
you do, you can’t afford it. 

All this may come to an end if a 
new trend in modern building tech- 


TILT-UP 


7 вох "C" 
11’ x 12x26" 


simple shapes. Two of them stack, then a 
third is tilted on end. The same units could 
be assembled in several different ways. 


XA) 


low-rise multiples. These concrete modules 
are made by Shelley, in Puerto Rico. 


niques lives up to its promise. This 
trend is modular construction, a sys- 
tem in which three-dimensional sec- 
tions of a building are mass-produced 
in optimum working conditions, then 
brought together into a full-size home 


Although interior design can be entirely 
routine, much modular construction of ex- 
cellent design ^lets the construction show." 


Assembly-line production by Boise-Cascade 
turns piles of building materials into units 


or even multiple-dwelling complexes. 

Modular construction, an idea so 
promising that it has drawn scores 
of the nation’s largest and most 
үе companies into housing 


Modules delivered by highway can't be over 12 feet in width, 
but lengths reach 50 feet and more. California Redwood Associ- 
ation uses diagonal braces to safeguard units being delivered. 


complete with shingled carpeted 


finished doors and windows. The 


roofs, 


floors, 


vantages over house-by-house con- 
struction: 

ө Speed. You get the house much 
faster. Crews in “housing factories” 
can do in days what it takes months 
to do when houses go up on location. 


whole unit is painted inside and out, ready 
to live in as soon as utilities are hooked up. 


A typical producer can turn out five 
(count 'em) five houses a day. Fig- 
ure a week for the foundation to be 
put in, a day or so for the modules to 
be put in place and the “seams” coy- 
ered, and a few days more for any re- 


On location, resting on prepared foundation, the house has 
slimmer, more streamlined silhouette than that of most built-in- 
place houses. Design is Redwood Association's “Concept House.” 
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Will Cost Less, Give You More | 


quired “tailoring”—and you're in the 
house in two weeks from the day you 
say go. The basic reason for the quick 
build in the factory is not only mass 
production with assembly-line tech- 
niques. More important, a great many 
old time-consuming schedules are 
overturned completely. Many oper- 
ations go on simultaneously in modu- 
lar construction that would have to 
wait on each other in outdated, first- 
this-then-that systems. 

© Labor effectiveness. Vast num- 
pers of workmen not qualified for one 
reason or another to work on on-site 
buildings are well suited to produc- 
tion lines, where less skill and less 
versatility are needed. A growing 
number of workers getting on in years 
are still useful wage earners, although 
they’d be risking life and limb clam- 
bering around a house in construc- 
tion. 

* Weather be damned. It takes a 
week or more of consecutive good- 
weather days to get the on-site house 
“closed in.” so that it provides a work- 
able environment, rain or shine. It’s 
not uncommon for house construction 
to be held up for weeks at a time be- 
cause of a bad run of weather. If you 
live in the northern states, you've got 
to rule out wintertime as building 
time. This not only affects the start- 
to-finish span, but also puts labor into 
a five-month deep-freeze. In contrast 
to all this, a modular house can be 
closed in on any pleasant day—so 
tight that it ends the weather prob- 
lem before it starts. 

* Materials. You can wind up with 
a better house, since many of the limi- 
tations on materials disappear. Much 
of what goes into a standard house 
is—like the methods of putting it to- 
gether—dictated by a long tradition 
of expediency. A building product 
has always had to be something one 
man, or one man and his helper, could 
hold up in position and nail in place. 


as 


Greatest money savers in modular construction are speed and 
efficiency. Gangs produce walls, floors, ceilings. Other gangs 
assemble them. And there are no costly “weather breaks.” 


54 | POPULAR SCIENCE 


But not with prebuilt modules. A 
building material can now be judged 
on the basis of its performance, and 
cost efficiency alone, for a method of 
handling it in a factory situation can 
surely be found. 

е Cost. All of this spells efficiency. 
and the prices go down, down, down. 
Estimates of cost reductions run as 
high as 20 percent, a figure cited by 
General Electric, one of the important 
new makers, for a four-bedroom 
house. Prices of $12,500 and less are 
quoted by some producers for three 
bedrooms, two baths, living room, din- 
ing room, and fully equipped kitch- 
en—appliances and all. Another pro- 
ducer, whose aim is the $20,000 class, 
talks of saving you $3,000. 

And there are hidden savings—as 
opposed to hidden costs—in many of 
the modulars. Many of them are pre- 
equipped with floor coverings, blinds. 
combination storm-screen doors and 
windows, and other staples—all in- 
cluded in the initial cost. 

How good a house? You never get 
a worse house—most often a better 
house. Take the simple matter of 
lumber. In the typical modular the 
lumber is kiln dried somewhat of a 
phenomenon these days, but fairly 
simple at a house factory, where huge 
quantities of materials are stockpiled. 
Construction usually involves the 
next-heavier grade of sheathing. 
sheet-form siding, and similar mate- 
rials. Glued-up construction is com- 
mon. In general, construction 
throughout is more rugged than it is 
in ordinary housebuilding, for two 
good reasons: 

First, jigs, forms, mass-multiple- 
cutting operations, and the use of 
larger units are possible in the fac- 
tory. where a wall may be assembled 
flat—the easiest way. 

Second, a bit more rigidity and 
quality are necessary because of the 
cross-country ride the module will 


take; it will suffer some strains that 
an ordinary house would never ex- 
perience. In other words, a built-in- 
place house merely has to stand there; 
a modular house not only has to stand 
there—it also has to be rugged enough 
to travel there in the first place. 

Design factors. A modular can be in- 
distinguishable from a regular house 
in its design. In fact, it is one of the 
boasts of the industry—“You can't 
tell our modular house from an ordi- 
nary house." This is, of course, sensi- 
ble. Few people want to invest any 
money at all in a house that's so way- 
out they might never be able to sell 
it if they wanted to. 

On the other hand, the modular 
concept itself can stimulate outstand- 
ing new designs, either because in- 
plant construction makes certain de- 
sign-engineering features possible, or 
because the module frees the archi- 
tect to think along new lines. 

The shapes of modules (arched 
roofs, wedge shapes, polyhedrals) will 
play some role, but it's likely that 
originality and freshness in design 
will derive more from the way func- 
tional-to-build rectilinear modules 
can be put together in new ways. 

Although the modular homes we 
have today are largely four-square, 
double- pitch -roof, meet-the-market 
dwellings, on the drawing boards 
(and in some actual buildings) it's a 
different story. First, you don't have 
to stack the units like four shoeboxes 
on a shelf. They can be staggered . . . 
criss-crossed . . . L-arranged . . . E- 
arranged . . . T-arranged . . . and— 
okay—K-arranged. One end of the 
modules can rest on a foundation, the 
other on columns. They can go shelf- 
like up a hillside, edge-over-edge or 
end-over-end. 'The roof of one module 
can be the deck serving the module 
adjacent to it. Four units can form a 
box around a central court, one of the 
best new ideas in modern designs. 


Modules support each other in units up to three or four stories 
high. Above that level, structural "shelves" go up and modules 
slip into them, as in this National Homes community. 


Living it up. More sophisticated 
modular planning combines related 
units of several different shapes— 
some rectangular, some triangular, 
some quadrilateral. The units go to- 
gether in numberless ways, ranging 
from a modern reminiscent of the tra- 
ditional saltbox to a modern that is 
strictly its own thing. One proposal 
is for a group of octagonals, each with 
its own function (living room, sleep- 
ing room, kitchen utility, bath, and 
so on) all joinable to one another. 
You can put together a snug grouping, 
or you can wander, with units touch- 
ing each other only at one side. 

There’s a limit. Whatever its shape, 
the overall dimensions of the basic 
module are restricted by some ele- 
mentary considerations. It is made 
in a factory up to 300 miles from the 
building site and must be trucked or 
helicoptered or otherwise transported 
there. Most highways are limited to 
a 12-foot load width. That immediate- 
ly established one dimension of the 
module. “Danger: Low Underpass” 
establishes another. Lengths may be 
50-60 feet or more. 

Such a module is heavy. Keeping 
it as light as possible is a job for the 
engineers. (As a matter of perspec- 
tive, famed Habitat, of Montreal’s 
Expo 67, had modules weighing 90 
tons, much too big for highway trans- 
port, manufactured on the site in a 
special factory, and erected by means 
of a special $750,000 crane. Habitat 
was an experimental prototype and 
cost a wild $89.42 per square foot be- 
cause of heavy start-up expense. ) 

What materials? Seeking for materi- 
als good enough for construction uses, 
yet light enough to be transported in 
three-dimensional modules, the indus- 
try has been limited pretty much to 
things we already know about! 

* Plastics: Most attempts to mold 
plastics into modules come out look- 
ing like poor igloos. As a foam, how- 


Unusual method of making modules—from 
TRW Systems—wraps gigantic rolls of fiber- 
glass and plastic around a special core. 


SHAPE THEM, STACK THEM, STRING THEM OUT 


For efficiency of multiple 
housing, modules are often 
grouped around a core of 
utility units, so that the 
modular idea works іп kitch- 
ens, baths, etc., as well as 
in regular rooms. Such mod- 
ules can be stacked, too. 


Modular design is welcomed by architects 
seeking new techniques. Tiffany Armstrong 
developed this group of six different shapes 
using standard materials, combinable into 
low-cost dormitories for Amherst College. 


Boxes aren’t a must in 
modules. These octag- 
опа! designs pass light 
when stacked. Honey- 


comb nesting gives 
great flexibility in room 
arrangements, tight or 
sprawling plans. 


ever, sandwiched between facings of 
metal or plywood, plastic makes a 
useful contribution. It is light, func- 
tions well structurally by providing 
thickness to the sandwich, is excellent 
insulation, doesn’t cost too much, and 
is quick to handle. Plastics are also 
used within modules for such refine- 
ments as the all-in-one-piece bathtub 
and shower enclosure developed by 
Owens Corning. Dow Chemical has 
found that a form of “spun” plastics 
works well in hex-form modules. 

* Metal: Steel and aluminum are 


widely used, since their strength-to- 
mass ratio is good. Walls, both inside 
and out, are prefinished aluminum 
or galvanized sheet in some modulars. 
Sometimes steel tubing forms the 
framing, combined with plastics or 
wood and insulation. 

@ Concrete: Concrete, precast with 
light-weight aggregate, shows up most 
often in multiple-dwelling modulars, 
where its fireproofness is an advan- 
tage. Here, the technique is more 
ground-level production of units for 

[Continued on page 119 
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Ingenious Tools Work for You 


Tethered like an astronaut, 
Navy diver tries out an ex- 
plosive-powered stud gun, 
pictured at left with onc 
оѓ the steel spikes it drives 
through thick plate to at- 
tach a lifting pad to the 
hull of a sunken vessel. 


Divers perform tasks of salvage, construction, repair 
with these novel undersea aids—and, like astronauts, 
have their problems in staying put at their jobs 


Wren a diver tackles the job of 
raising a sunken vessel, constructing 
an undersea base, or repairing a sub- 
marine oil pipeline, he needs uncon- 
ventional tools specially designed to 
work beneath the sea. Meeting his 
requirements has brought forth a 
whole bagful of ingenious devices, 
some quite recently perfected, for 
drilling, hammering, cutting, and oth- 
er tasks. 

Like an astronaut floating in space, 
a tool-using diver faces weird prob- 
Jems. Unless he is securely anchored, 
trying to turn a nut with a conven- 
tional wrench is apt to spin him in 
the opposite direction. Pushing 
against his work propels an unteth- 
ered diver away from it. 

One answer is to harness himself in 
place as an astronaut does, with a re- 
straining strap around his body. Al- 
ternative schemes provide a diver 
with a jacket, vest, or belt that uses 
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hooks, suction cups, or magnets to 
keep him put as he works. 

New power tools. Better solutions 
than body restraint have recently be- 
come available. An outstanding elec- 
tric rotating tool that transmits little 
or no torque to the diver has been de- 
signed at Battelle Memorial Institute. 
and a similar tool called SeaPower 
has resulted from parallel research by 
a Cincinnati firm | PS, Sept. '69]. 
Through a hammer-and-anvil im- 
pactor, such a rotating tool applies 
energy in brief pulses. Interchange- 
able accessories adapt it for many 
uses—for example, a drill, a hole saw, 
or an impact wrench turning nuts up 
to 1!5-inch size. 

Although simple hand tools like an 
ordinary screwdriver, wrench, or ham- 
mer and chisel have their place in the 
sea, a diver's most effective work 
tools are power tools—pneumatic, hy- 
draulic, electric, or those powered by 


the energy of explosive cartridges. 

An explosive-powered stud gun. Us- 
ing ammunition-type cartridges, a 
hand-held stud gun makes short work 
of attaching a lifting pad to a sunken 
vessel. It propels bullet-shaped steel 
studs with such force that they pene- 
trate steel plates more than an inch 
thick, and resist a pull-out force ex- 
ceeding 25,000 pounds; eight studs 
fasten a new-type Navy lift pad. 
Sealab II trials of an improved stud 
gun showed that it solved the prob- 
lem of safely shielding a diver from 
the concussion. 

The gun will also implant hollow 
studs, through which air can be 
pumped into compartments to make 
a sunken ship buoyant. An explosive- 
powered cable cutter has been devised 
to sever wires entangling a ship's pro- 
peller or a sunken hull. 

Both hydraulic and pneumatic 
power are used to drive underwater 
tools—such as a speed wrench, a hand 
drill, or a small chipping hammer. In 
hydraulic tools, the fluid is usually a 
special oil that is returned to the 
pump after doing its work, and used 
over again. Seawater itself drives 
some hydraulic tools. These can be 
simpler because there is no need to 
return the fluid to pumps; it is ex- 
hausted into the sea. So is the air that 
drives pneumatic tools. 

A salt-water pump can be near the 
work site, but a pneumatic pump 
must be at the surface to get 4ts air. 
Work at great depths with pneumatic 
tools is handicapped by the long, stiff, 
pressurized hoses needed. 

Hydraulic tools using seawater 
would be ideal, but for problems of 
maintenance and reliability; salt wa- 
ter is one of the most corrosive sub- 
stances on earth. However, new met- 
als impervious to salt-water corrosion 
are just around the corner. 

Electric tools are potentially the 
best suited for use in the sea—say, to 
tighten nuts, bore a hole in metal to 
attach a flange or bolt, or drill coral 
to implant an explosive for blasting. 
Their development has been excruci- 
atingly slow because of divers’ deep- 
rooted fear of electricity in the water. 


Multi-purpose SeaPower 
electric tool with inter- 
changeable attachments, 
l shown fitted as hole saw, 

avoids spinning the user. 


Be n eath th e Sea By CMDR. SCOTT CARPENTER, USN (RET. 


But protective devices that guarantee 
a diver’s safety have now been devel- 
oped, and I predict that electric tools 
will come into predominant use by 
divers in the near future. 

Undersea cutting and welding. Cut- 
ting and welding tools are among the 
most important in a diver’s tool chest. 
They come into play, for example, 
when a collapsed oil rig has to be cut 
up under water before lifting, or a 
subsea pipeline needs to have a de- 
fective section cut out and a new one 
welded in place. 

An underwater flame-cutting torch 
burns an oxygen-hydrogen mixture, 
rather than the oxygen and acetylene 
used on land, because acetylene be- 
comes unstable and dangerously ex- 
plosive at a pressure equivalent to 
about a 30-foot depth in water. 

“Arc-oxygen” cutting offers a faster 
rival method. An electric arc from a 
tubular electrode preheats the metal 


Pneumatic wrench speeds diver's task of tightening a nut. 


to be cut. Then a jet of oxygen, di- 
rected through the tube, burns away 
the hot metal. 

For underwater welding, a diver 
uses specially insulated electrode 
holders and waterproof rods. Even 
with the best of aids, however, wet 
welding is so difficult and time-con- 
suming that it is being supplanted by 
a larger-scale “tool”—an undersea 
chamber enclosing the work to permit 
dry welding. 

Many advances over present-day 
equipment are feasible and foresee- 
able. Among them: 

€ “Weightless” underwater tools, 
less tiring to use, can be designed by 
adding chambers to give them neutral 
buoyancy. 

@ A Navy-designed overhead 
“chandelier” of floodlights on an oc- 
tagonal frame illustrates new efforts 
to overcome poor visibility—a diver's 
handicap in murky depths. 


World-renowned astronaut and 
aquanaut, who contributes 
articles regularly as PS 
Consulting Editor, Oceans. 


We are only beginning to learn how 
to make our underwater work easier. 
In 10 years, a diver’s tool chest will 
contain devices we haven’t even 
thought of yet. 


Air that drives it is exhausted into sea, so it needs no return line. 
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New 
Overrunning 
Clutch 

Has 

No Moving Parts 


Tui is probably the simplest 
clutch ever invented. Nylon fibers 
on one face bear against the metal 
screen on the other. The nylon 
fibers provide one-way, or overrun- 
ning, characteristics. 

Just how do they do this? They 
are angle-mounted (see photo be- 
low), and catch on the screen in 
one direction, but slip in the other 
direction. 

The 3M Company's Fibre-Tran 
clutch is intended for a variety of 
indexing, free-wheeling, and anti- 

` backup applications, such as 
timers, counters, toys, office ma- 
chines, etc. 

Each face has a solvent-activated 
adhesive backing that will adhere 
to most surfaces. The materials 
continue to perform normally even 
when contaminated by oil, dust, 
water, and ice. Alignment is not 
a critical factor, either. The clutch 
can be overpowered without being 
destroyed, yet it assures a high 
drive-to-slip torque ratio. 

'The 3M Company claims a wide 
range of torque capabilities, and 
long life. In test, more than 200 
million indexing operations have 
been run in one application, prac- 
tically without deterioration. 

Torque-load capacity for the 
largest size available (six-inch di- 
ameter) is 600 inch-pounds. The 
smallest unit has 14-inch-diameter 
faces and a torque limit of .16 inch- 
pounds. 
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By ERIK H. ARCTANDER 


Propane fuels everything in 
this family’s open tent 
camper. Bulk tank feeds a 
two-burner stove and a cat- 
alytic heater through hoses 
connected by cross mani- 
fold. The double-mantle 
lantern, mounted on a 14- 
ounce cylinder with slip-on 
stand, throws equivalent 
of a 200-watt bulb. The 
little cylinder will last five 
to seven hours. Appliances 
and fittings shown here are 
from Bernzomatic. 


New portable appliances—fueled by bottled gas— 
illuminate, cook, heat, refrigerate, even kill bugs 


Propane Power-Now 


Moe campers will be fueling 
their portable appliances with pro- 
pane than with gasoline in a few 
years, predicts Arne Ericson, presi- 
dent of Primus-Sievert. Ericson 
estimates propane usage now at 35 
percent, gasoline at 65 percent. 

Why the rapid switch to LPG 
(liquefied petroleum gas)? Here 
are the answers campers gave in a 
recent market survey: 

€ Safer. No hazardous liquid to 
pour; no flareup when lighting. 

@ More convenient. No period- 
ic pumping to maintain air pres- 
sure; one long-lasting fuel source 
can supply several appliances 
through flexible hoses. 

* More familiar. Campers have 
been using gas appliances at home 
for years; many have also seen 
them installed in recreational ve- 
hicles. 

Significantly, the Coleman com- 
pany—whose gasoline lantern and 
stove have long led the field— 
brought out propane equivalents in 
1968. Several other companies 
even sell a slip-in conversion unit 
so you can operate a Coleman or 
other gasoline stove on propane. 
Coleman itself makes no such con- 
version unit, says burners designed 
for gasoline are inefficient with gas. 

[Continued on page 121] 


Suitcase kitchen combines porcelain- 
enamel stove, steel sink in 40-by-15-in. 
base. Unit stands 29-in. high, folds to seven 
inches thick. $120 (Montgomery Ward). 


Portable systems, like this Coleman ($72), 
are multiplying. For picnics, disconnect 
hoses, take just the stove with six-ounce 
can of Coleman's LP gas (60 cents). 


Sampling of stoves includes $20 and $40 units; average is $25 
to $30. Economy models use screw-on cylinders; deluxe ones 
have hose-connected portable tanks. Brands shown here at Morsan 
store, Farmingdale, N.Y.: Bernzomatic, Coleman, Paulin, Primus. 


Lantern lineup ranges from $12 to $22; average price is $14. 
Most have clear globes; some use frosted ones to soften the light. 
Accessories—such as table-clamped hanger, folding stand, Primus 
“safety post"—put lanterns where you want them. 


Fittings let you switch from cylinder to tank, 
hook several devices to one source, fuel 
both high- and low-pressure devices. From 
left: pressure regulator, tank-to-hose con- 


Propane heaters are catalytic or infrared. 
Catalytic at left puts out 7,000 Btu, costs 
about $45. Infrareds (right) give 5,000 Btu, 
double as stoves, and cost under $30. 


nector, tank-to-device adapter, high/low 
pressure tee connector, cross manifold and 
cap, reducing adapter, quick-connector set, 
device-to-cylinder adapter, and hose. 


Two refrigerators run on propane: Bern- 
zomatic (left) holds 30 pounds, costs $140 
with cylinder kit. Paulin holds 40 pounds; 
tank version is $160, cylinder kit adds $15. 


One propane cylinder powers Bernzoma- 
tic’s Jet Fogger ($40) for eight hours. Fogger 
shoots out mist of pyrethrin insecticide 
that’s safe for people, fatal to bugs. 


Facts about propane 
Boiling point 

(liquid) 

Flash point 

(vapor) 


Vapor pressure 
109 psi 


Flammability 
ANGUS ааьан 2.4-9.5% of air 


Weight 
Галена] азза 4.2 Ib. 


Btu's per Ib. 
Liquid-to-vapor 
fatiQ Lciceeseee ehh rna 1:272 
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Black light-control film placed over the 
upper right half of a TV screen in bright 
light raises the contrast by blocking off 
ambient light that would bleach image. 


The center of this sheet of LCF is trans- 
parent, while the edges, viewed at an angle, 
become opaque. The angle at which a sheet 
will pass light depends on film thickness. 


Tiny louvers are visible in this closeup of 
a strip of 3M's new polychroic light-con- 
trol film (LCF). If film is seen at right angle, 
the light-controlling louvers disappear. 


New Polychroic Film Gives You 


Amazing Color Effects 


This unique material uses 
microscopic venetian blinds 
to manipulate light 


By A. J. HAND 


1 twisted the transparent pale yellow 
ribbon of plastic in my hands. One 
end turned a bright blue, the other 
flashed red. I flipped the strip over 
and twisted again. This time the yel- 
low color suddenly changed to green 
and orange. 

I was playing with a strip of 3M 
Co.’s new polychroic light-control 
film (LCF), whose color varies with 
the direction of reflected and trans- 
mitted light. Laminated inside the 
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HOW IT WORKS 


The multicolor effect in 3M’s light-control film comes from 
the two-colored louvers laminated into the plastic base. A cross 
section of the film shown on the next page is diagramed at right. 
The louvers here are red on one side, blue on the other. The 
transparent yellow filter sheet on the bottom of the film makes 
the film look yellow when viewed straight on by transmitted 
light. If you view from above left, you see the red side of the 
louvers by reflected light, and the film looks red; from above 
right, you see the blue side. Look from below and to the left: 
the red looks orange through the yellow filter. From below right, 
the blue side of the louvers looks green through the yellow filter. 


film are thousands of tiny louvers that 
control the passage of light like vene- 
tian blinds. Looking straight through 
the film you can barely see the edges 
of the louvers; the film assumes the 
color of the transparent base plastic. 
Angle the film slightly though, and the 
sides of the louvers start bouncing 
light back to your eyes. If the louvers 
are colored—say red—the film will 
suddenly become reflective rather 
than transparent as you twist it, and 
you'll literally see red. 

The new polychroic film provides 
the homeowner a unique material for 
room dividers that transmit light, yet 
change color as you move about the 
room. It’s ideal for hobbyists—it cuts 
with scissors; can be glued, drilled, 
and heat-formed. 

Use it for a mobile with constant- 
ly changing color effects. Incorporate 


ORANGE 


it in costume jewelry. It’s a natural 
for eye-catching displays or for ad- 
vertising. 

The ЗМ people make the LCF in a 
variety of forms, in both single and 
multiple colors. Single-color films 
come in red, blue, green, yellow, and 
black. Multicolored films put these 
colors together in combinations of 
twos, threes, and fives. Custom colors, 
slanted louvers, and matte finish are 
available at extra cost. 

Small free samples of the polychroic 
film are available direct from 3M by 
writing: Light Control Film (220- 
11E), 3M Co., 3M Center, St. Paul 
Minn. 55101. 

You can order LCF from the same 
source. Prices run from around $2.88 
a square foot up, depending on the 
film thickness and color combinations. 
The minimum order is $25. 


BLUE 


TRANSPARENT 
YELLOW 


A GREEN 


Start with the yellow strip, 
left, and tie it into a knot 
As the number of viewing 


angles increases, the strip 


shows more colors, until a 
many-hued tar 
in the knot above. (Not all of 
the 3M films produce this 
many colors) The diagram 
(far left) explains how the 
colors that you see here are 
generated 


gle is reached 


COLOR PHOTOS BYA. J. HAND 
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Sea-Floor Rover— 


Master of All Trades Underwater 


BY HERBERT SHULDINER 


A giant undersea tractor that can roam the ocean floor at 
depths as great as 600 feet is about to provide a new dimension in 
oceanographic exploration. This sea-floor rover—called the Sea Bed 
Vehicle, or SBV, by its builders, Cammel Laird Ltd. of Birkenhead, 
England—is slated to undergo its first sea trials in December. It can 
ride over the soft, uneven ocean floor on its four huge wheels, giving 
aquanauts the kind of support and freedom they've never had before, 
for jobs like ocean-floor drilling, cable laying, mining, or as a base for 
diving over extended periods. Unlike free-swimming, deep-diving 
vehicles, the SBV is lowered by a support ship at the end of a cable 
which also supplies the umbilical links to the mother ship for power 
and communication. 

Once this 60-ton vehicle reaches the ocean floor, however, it is self- 
powered, with a direct-drive motor in each wheel. A dead-reckoning 
navigation system, two TV cameras, and a high-resolution sonar help 
the operator guide the rover. It can carry two persons in the control 
cabin, plus three divers, and support them for five days before re- 
surfacing. Top speed? One-and-a-half knots. 


Salvaging a wrecked ship (left) 
will be one of the jobs aqua- 
nauts will handle from the Sea 
Bed Vehicle. Undersea rover will 
be tested at end of this year 


Inside look at the Sea Bed Ve- 
hicle below shows: (1) control 
room; (2) isobaric chamber; (3) 
hyperbaric chamber; (4) exterior 
frame; (5) winch housing; (6) 
free flooding observation cock- 
pit; (7) sonar. The rover is 19 
feet wide, stands slightly over 
16 feet high with wheels ex- 
tended for ocean-floor travel. 
The wheels are eight feet tall, 
three feet wide. Payload is 
9,000 pounds. Afloat, it has a 
seven-foot draft, 101,000-pound 
displacement. There's a toilet 
and galley in each chamber 
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Three above and two below (with mattress 
on bed of wagon)—five travelers are s 


sleeping. With lower mattress stored 


in camp, there's walk-through into vehicle 


flank the split door 
fill in forward triangle. 
be screened or provided with slidin 


just reached its destination—Miami Beach 


For your wagon, 


Clamshell design provides a 
low profile for travel, plus 
in-camp head room in galley 


By J. R. FUND 


Since the major family travel vehicle 
is the station wagon, isn’t it more 
logical to perch a camper on it, rather 
than on a truck? As a suburbanite, I 
had no need for a pickup, but wanted 
to cater to my family’s wanderlust, 
without the bother, uncertainty—and 
expense—of nightly motel stops 

When I proposed a station-wagon 
camper to POPULAR SCIENCE, I was 
asked to design and build such a unit, 
but warned that I'd have to prove its 
practicality in actual use. 

Ive just returned (to northern 
New Jersey) from a 4,000-mile trip 
to southern Florida, and my wife and 
children ar enthusiastic as I am 
about this new concept in family trav. 
el. Since I’m only an amateur work- 
shopper, I'm convinced you can build 


such a rig for your wagon as easily 
as I did—in time for adventuring this 
summer. 


What my camper adds to the wag- 
on is penthouse sleeping for two or 
three more traveler: and-up head 
room for dressing, washing, and cook- 


ing—plus a handy galley for food stor- 
age and preparation which you can 
snug up to roadside or campsite pic- 
nic tables. 

And all this is packed into a unit 
that weighs only 225 pounds and 

equally important) folds down to a 

low travel profile that assures mini- 
mum wind resistance and lets you 
park the rig in your home garage. 

It's a two-unit camper. You can load 
it on your wagon, one unit at a time, 
with only one helper. The loading (or 
unloading) takes only 15 minutes 
And at a campsite, setting up your 
camper for cooking and sleeping takes 
one person less than a minute. For 
travel, you can store your clothes in 
garment bags laid flat under the cap. 

The Ford Motor Co. graciously 
lent me a new Country Squire LTD 
around which to design the rig, and 
to take on my test run. The only 
thing I asked for, beyond basic equip- 
ment, a set of air bags added to 
the rear springs to keep the wagon 
from bottoming over railroad tracks 
and road dips 

You can tailor the rig’s dimensions 
to fit any wagon. You don’t even re 
move your tailgate. In its lowered 
position, it helps support the galley 
section that slides in over it. And 
you don’t mar the wagon in any way 
by installing the camper. The over: 
head sleeper mounts on a standard 


Continued 


build this POP-UP CAMPER 


ALL-ALUMINUM (TCHES 
me di (ON BLOCKS) PIANO HINGE 


WINDOW INSERT 


4” MATTRESS 
(UPPER AND. 
LOWER BUNKS) 


SINK WITH 
PUMP FAUCET 


SLEEPING WING 88 


BOLTED 
OVERLAP 


5-GALLON. 
WATER TANK 


TIE ROD STORAGE 
WITH TURNBUCKLE COMPARTMENTS 


ILLUSTRATION BY RAY PIOCH For information on how to order working drawings, turn page» 


JUNE 1970 | 65 


J 


Loading the camper is as simple as 1-2-3 


Lift sleeping wing into approximate posi- 
tion atop wagon. All bearing surfaces are 
faced with rubber. Time: three minutes. 


Frame of cap, prior to covering, shows ribs 
of 1”-by-1” aluminum angle. Airfoil curve 
is formed by slitting one leg (photo below). 


Nylon bearing from a backyard swing is 
adapted for use as front pivot, each side 
of cap. Aluminum skin has been added. 


Author in workshop bevels sides of sink 
cutout with rasp so stainless-steel unit will 
set flush with laminate countertop. 


Slide galley section in over tailgate, lifting 
with handle. Note self-positioning overlap 
section. Bolting time: eight minutes. 


luggage rack that clamps onto the 
rain gutters; the rear of the galley 
section is anchored by means of tie 
rods that hook under the bumper. 

The cutaway illustration on the 
previous page shows relative locations 
of galley storage spaces, sink, stove, 
and ice box. 

Building the camper. Construction 
is straightforward and strong, calling 
for only readily available materials 
such as plywood and aluminum. The 
unit was carefully designed toward 
this end. The sink, faucet, and fit- 
tings for external filling and drain can 
all be purchased from a marine-sup- 
ply store. Piping is flexible PVC 
type, secured with stainless-steel 
clamps. The water tank is a plastic 
five-gallon jerry can. 

Since your camper will be subject- 
ed to all types of weather, wind buf- 
feting, and constant twisting and 
racking on the road, take care that 
all joints are glued and screwed care- 
fully; a waterproof resorcinol glue is 
best, but plain white glue will do. 

Plywood should be marine type, fin- 
ished two sides, even though all sur- 
faces will eventually be sealed and 
painted. (Avoid plywoods marked 
“Glued with waterproof glue” or “Ex- 
terior glue used”; these are not hon- 
est outdoor materials.) 

All screws should be cad-plated; 
rivets, aluminum; and all paints, ex- 
terior type. Since there are several 
gross screws to be driven, I recom- 
mend an automatic-return driver, a 
brace with a driver bit, or an attach- 
ment for your electric drill. All con- 
struction was done with standard 
hand and portable power tools. 

While most dimensions can be al- 
tered to fit the tailgate and opening 


Slip aluminum cap atop sleeper and insert 
two pivot bolts at front. Time: four min- 
utes, for total loading time of 15 minutes. 


How the rig handles— 


a report from our Auto Editor 


You may wonder how the 
camper affects handling and con- 
trollability of a station wagon. | 
drove the rig on freeways, wind- 
ing rural roads, and in suburban 
traffic. | found nothing unsafe 
in its behavior, but you must keep 
in mind that you're not driving 
a passenger car. It's a camper, and 
you should treat it like one. 

Altered weight distribution 
produces an oversteering tenden- 
Cy that increases as speed rises. 
Change in aerodynamic shape 
has made the vehicle more sen- 
sitive to crosswinds. No sudden 
directional changes should be 
made at high speed. When chang- 
ing lanes at turnpike speeds, plan 
the move well ahead, then ease 
over. Avoid braking hard except 
when traveling in a straight line. 
—Jan P. Norbye 


of another model station wagon, do 
not change the airfoil shape at the 
front, or the offset toward the back 
of the aluminum cap. The front curve 
was designed to allow air to pass over 
it with the least resistance, while the 
offset “grabs into" the flow; this tends 
to depress the unit and keeps the 
back of the vehicle from “floating” at 
high speeds. Air that is directed un- 
der the sleeping wing is immediately 
“spoiled” by the deflector located just 
back of the leading edge, to cancel 


Continued on page 112 


How to order PS Project Plans 


Dimensioned construction drawings show you how to build 
the plywood and aluminum camper, complete with interior 
cabinetry. For a set of 17”-by-22” plans, send $3.95 in check 
or money order to Popular Science Project Plans (Pop-Up), 
355 Lexington Ave., New York, N. Y. 10017. 
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How to Weld with Your Lathe 
Шегу. 


When you'spin one piece 
against another, the heat of 
friction causes a bond 


By JAMES H. McVICKER 


Waa with your lathe? You can on 
almost any small lathe—or even a drill 
press—without resorting to any heat 
source. Friction, or inertia, welding 
has been used in Europe for years. 
It works on most steel alloys, includ- 
ing stainless. 

You mount one piece in the lathe 
chuck or on a faceplate and revolve 
it at high speed. You hold the other 
part stationary in a tailstock chuck 
and press it against the revolving part. 
In a few seconds friction will bring 
the contact area to a white heat. At 
this point you shut the power off and 
increase the pressure between the 
parts. When the rotating piece comes 


to a stop the parts will be securely 
welded together. 

This is an ideal method for welding 
an extension to a drill. The drill will 
be in perfect alignment after welding. 
А 10” lathe with a 15-hp motor will 
easily weld an extension on a 14” 
drill. Experiment with a few pieces 
of rod first, however. 

'To secure perfect alignment, install 
a rod the size you'll use for the ex- 
tension in both the lathe chuck and 
the tailstock chuck. Set the steady- 
rest bearings snugly against this rod, 
then remove it and set up drill and 
extension as shown. Cover the lathe 
bed to protect from flying sparks. 

Set the lathe at the highest speed 
and feed the rod lightly against the 
drill shank. Do not use too much 
pressure before the parts become 
bright red, or they will stick, stalling 
the motor before producing a good 
weld. Keep a light pressure until the 
parts are white hot. Shut off the motor 
and increase the pressure until rota- 
tion stops. Grind or turn off the flash 


аы >i 
For drill extension, install drill іп lathe 
chuck, shank extending an inch. Anchor 
rod in tailstock, support with steady rest. 


and you will have a perfect extension. 
Other shapes can be welded also, 
but parts should be of similar mass; 
otherwise the smaller part will reach 
welding temperature before the large 
one and become excessively deformed. 
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You п mow your lawn at під 


Snow clearing is a snap 


Fantastic ELEC-TRAK 


Runs on Batteries, Powers Your Electric Tools, Too 


PS tests the garden tractor 
that’s going to shape up the 
power-equipment market 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


In you're wondering what it will be 
like to drive an electric car some day, 
you can get a preview right now by 
trying General Electric's brand-new 
electric tractor. And if you've also 
been wondering when someone was 
finally going to do something about 
the air and noise pollution that sur- 
round suburban lawn chores, here's 
your chance to be that someone. 

Make no mistake—this is an all- 
electric tractor that's on the market 
now! Not a pilot model, not a low- 
production, market-testing prototype, 
the Elec-Trak is in the lawn- and 
garden-tractor market with all four 
wheels solidly on the ground and with 
five years of test models behind it to 
insure bugfree performance. 

Even better, the price is right—just 
about in the middle of the 10,- 12,- 
and 14-hp price range, depending on 
the size you buy. You pay no pre- 
mium for electric power. Here's what 
you get: 

€ Full power to equal gasoline. 

€ Torque better than gasoline. 

€ Separate motor power on mow- 
er, snowthrower, and tiller. 

€ No starting problems. 

ө No fuel problems or hazardous 
gasoline handling. 

€ No tune-ups, spark plugs, or hot 
manifolds. 

€ Nonoise, fumes, belts, or chains. 

€ A rolling power source for other 
yard tools. 

What's the catch? If there is one, 
I didn't find it in test-driving the 
Elec-Trak. You'll be able to drive one 
yourself shortly, but hop aboard with 
me now. ГІ] take you on a test run 
so you can see how it goes. 

Speed: seven mph. GE says the 
tractor is designed to fit the human 
body. You'll find that the seat, leg 
room, control placement, brake, steer- 
ing, and visibility seem natural all 
around. Reach left and thump home 
the main circuit breaker to make all 
circuits “go.” Turn the safety key 
that keeps the kids from unauthorized 
use, and choose your gear. 


Low-low is very low indeed. High 
(D-2, it's marked) will take you over 
hill and dale at seven mph—faster 
than needed for most work. As you 
drive you'll find that even in D-2 you 
can throttle back to a crawl and still 
have loads of torque. This torque has 
a profound effect on tractor operation 
—more on that later. 

For the time being, go ahead, dump 
the throttle wide open—there's no 
clutch to fool with. You'll hear a quiet 
hum as the tractor moves ahead. For 
a moment, you'll be surprised; this 


isn't quite the surging power you ex- 


pected. But within a second you'll 
hear a low click and the speed will 


increase. A quick series of these clicks 
and acceleration periods, and you're 
under way at full speed. 

GE calls this *programed starting." 
Why have it? For safety. Talking to 
Bruce Laumeister, who has headed 
GE's long-range electric-car develop- 
ment project and is father of the Elec- 
Trak, I gathered that early tractor 
models were bombs on takeoff. It fig- 
ures. Electric motors have maximum 
torque at stall. Unlike a gasoline en- 
gine, an electric can light out from 
scratch with lots of scramble. Start- 
ing up a hill, too sudden acceleration 
could flip a tractor onto its back. Pro- 
gramed starting prevents that. 


The Elec-Trak's little helpers 


Electric drill, designed specially to run off 
Elec-Trak's 36-volt powerpack, lets you 
make repairs anywhere in your yard. 


Garden fogger runs off the tractor's 36-volt 
pack, too. The low-voltage power system 
is well below the shock-hazard level. 


Electric hedge clipper, like other tools 
made for use with the tractor, impressed 
the author with its power and performance. 


Electric edger makes yard care easy. Stan- 
dard 115-volt tools can be used, too; you 
run them off an optional inverter. 
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The “fuel” gauge. Once you get the 
feel of the Elec-Trak, take a look at 
the instrument panel. You'll see a 


“fuel level" gauge, which in reality 
indicates the level of the battery 
charge. A second gauge shows how 
much power you're pulling. Maybe 


Potent DC welder operates so smoothly 


from the Elec-Trak's powerpack that even 
amateurs will be able to lay clean beads 


FER 


Solid-state controls are housed beneath 
the instrument panel (above). Lifted front 
hood (below) reveals the charging equip- 
ment and part of the battery pack. Coiled 
cable plugs into household outlet for 
charging when the tractor is not in use. 
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in the wrong gear and the right cir- 
cumstances you could force the nee- 
dle into the red. I never did and I 
tried hard to make the machine sweat. 

Flick the switch just to the left of 
the gauges. A built-in electric lift will 
raise the front-mounted mower, or 
snowthrower or dozer blade. The lift 
is standard on all models. My only 
real criticism of the tractor is the size 
of this switch. Cutting grass on a 
warm day, the size is fine; but trying 
to jockey a snowthrower with your 
hands in mittens is an all-thumbs 
fumbling session. 

Now flick the implement power lev- 
er. You'll hear another steady hum 
—unless the wind is blowing or the 
birds are chirping loudly; the mower 
is really that quiet. Of course, you 
can hear the blades on the 42-inch 
mower, but it's a low fluttering noise. 
Your neighbor will never know you're 
cutting grass. 

When you're satisfied that the Elec- 
Trak really works, and you've become 
accustomed to the silence, try some 
hills and rough going. The tractor 
has amazing traction and handling. 
About that torque I mentioned be- 
fore: Hills and heavy loads won't 
slow the Elec-Trak down. Confiden- 
tial GE films ( which you'll never see) 
show Elec-Traks pulling conventional 
tractors of equivalent power back- 
wards, with their wheels spinning. 
And this with three extra men stand- 
ing on the conventional tractor for 
extra traction. 

Safety is built in. The Elec-Trak has 
some more surprises in the field of 
safety. The safety interlocks on the 
tractor are a silent testimony to the 
engineer's efforts to outguess even the 
most careless user. 

Flip off the mower switch. The mo- 
tors and blades stop almost instantly. 
Three seconds is the maximum coast 
time, even for mower cutters swinging 
free in the air. Over grass, they stop 
almost instantly. 


Bounce up off the seat. The tractor 
and mower will stop dead. Picture 
yourself momentarily bounced over- 
board. The tractor would stop. If, 
while trying to scramble back into the 
seat, you closed the weight-sensing 
switch underneath it, the tractor 
would not move; a seat-only circuit 
breaker offers too much chance of 
running over the feet or legs of some- 
one trying to regain the seat from an 
awkward falling position. 

So, to get moving again, you must 
once more be seated properly, delib- 
erately turn off the switch, close the 
throttle, and reset the controls. In 
short, the tractor makes you tell it 
specifically what you want it to do. 
Cross it up in an unsafe manner and 
it’s programed to stop like a wise old 
horse. 

Unplug it and go. If the Elec-Trak 
could do nothing but cut grass, plow 
snow, and till soil, it would still be 
welcome news. After all, nobody en- 
joys fooling with gasoline, oil, belts, 
and starting problems. The closer a 
piece of equipment comes to a refrig- 
erator in the “convenience of owner 
neglect,” the better. That’s another 
Elec-Trak strongpoint. Plug it in 
when not in use—it takes care of its 
own fuel needs. Unplug it and you're 
ready to go. Half-charge takes three 
hours; full-charge, five to six. You'll 
have to dribble a smidgen of tap wa- 
ter into the batteries about once a 
month during the summer. In win- 
ter, plug it in and forget it till you 
need it. Cold outside storage? The 
batteries love it. When you want to 
move snow, you'l have no starting 
problems. 

Add to that the fact that the Elec- 
Trak is a willing, portable source of 
plug-in power anywhere you drive it. 
Edging, clipping, tilling, hedge trim- 
ming, drilling, grinding, or spraying 
—all are available in a complete line 
of hand tools wired to run on the trac- 
tor's supersafe 36-volt system. 'There's 
also a powerful arc welder, priced at 
under $100. 

Another convenience that shouldn't 
be overlooked is the mounting of the 
front mower deck. This, and other 
implements, hang on what GE calls a 
"stab" mounting. You simply stab 
the mounts into frame channels at the 
front or rear of the machine. Ob- 
viously it's a lot easier to push in an 
electric plug than to rig belts, chains, 
or drive shafts. 

You'll appreciate the flip-top rig- 
ging of the mower deck, too. An easy 
lift on the front edge turns it up for 
full access to the cutter blades. A 
bonus is possible here if you buy an 
electric drill with a grinding attach- 
ment. Keening up the blades takes 
only a flip of the deck and a few min- 

[Continued on page 118] 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, POPULAR 
Science, 355 Lexington Ave., New York, 
М.Ү. 10017. None are returnable. 


AM ХЕ 
7 


Should your fan belt break while you're on 
the road, a nylon stocking will work as a 
substitute belt until you can get to a gas 
station. Just loop the stocking around the 
pulleys and tie it tightly. 


Wires to door-mounted stereo speakers 
often break due to repeated kinking. You 
can add some protection by running them 
through a 6" section of screen-door spring. 
Thread the spring ends into holes drilled in 
the door and the body of the car. 


When a small crack develops at the edge of a windshield or backlight, you can stop it 
before it spreads and ruins the entire piece of glass. Chuck a piece of !&" or 44” copper 
tubing into an electric drill. Dip the end of the tube in coarse valve-grinding compound 
and, using light pressure on the drill, cut through just the first layer of the glass. Fill the 


hole with plastic body filler, or cover it with a decal. This should stop the crack in its tracks. 


qoum ccm 


To clean a dirty oil breather cap, take a 
plastic cap from an aerosol spray can, fill 
it with solvent, snap it onto the dirty cap 
and shake well. The oil breather cap comes 
clean with no mess. 


Add a piece of copper tubing to your wind- 
shield-washer hose, and run it near the 
exhaust manifold. This will warm the wash 
water and you'll get cleaner windshields, 
long blade life, and, come winter, quicker 
removal of ice and snow from the glass. 


L 
To remove small roof dents, whv remove 
the headliner? Poke an ice pick through the 
liner to center of the dent. Tap gentiy with 


a small hammer and the dent will pop out. 
The tiny liner hole won't show. 


ртр т ee 
PLIST 


Pull out the warp in a station-wagon stor- 
age-compartment lid with a turnbuckle and 
a piece of wire. Attach the wire to flathead 
machine screws in opposite corners and 
run it over a notched block of wood in the 
center. Tighten until the metal lies flat. 
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Here They Are: Results of the 


г, By ERNEST A. ZADIG 


É les over! William J. Hawkins of 


North Brunswick, N.J., is the winner 
of the $20,000 first prize in the Рор- 
ULAR Science Anti-Car-Theft Device 
Competition sponsored by the Allstate 
Insurance Company. 

The seven-man panel of judges had 
a tough time picking the winners 


Here are the winners 
of the Popular Science 
Anti-Car-Theft Device 
> Competition sponsored by 
‘Allstate Insurance Company: 


1st PRIZE . . . $20,000 
William J. Hawkins, No. Brunswick, N.J. 


2nd PRIZE... $2,500 
Donald C. Peroutky, Schenectady, N.Y. 


3rd PRIZE . . . $1,000 
William D. Lothe, Covina, Calif. 


4th PRIZE . . . $500 
David L. Pippen, Las Cruces, N.M. 


: 10 PRIZES of $100 EACH 
Harold G. Alles, Eugene, Ore. 


sRobert T. Bardsley, Hamilton AFB, Calif. 


Carlos R. Carman, Memphis, Tenn. 


Раш Н. Hofhine, Salt Lake City, Utah 


Gerald L. Jackson, Monroeville, Ala. 
James W. Law, Reynoldsburg, Ohio 
Robert N. Liang, Poughkeepsie, N.Y. 
Robert McAra Murray, New York City 
John A. Racki, Milford, Conn. 

Martin W. Westland, Bozeman, Mont. 


from among the more than 2,000 en- 
tries. Over 100 of the working models 
submitted showed a remarkably high 
level of ingenuity, technical compe- 
tence, and workmanship. 

Second prize of $2,500 was awarded 
to Donald C. Peroutky of Schenec- 
tady, N.Y.; the third prize of $1,000 
to W. D. Lothe of Covina, Calif; and 
the $500 fourth prize to David L. 
Pippen of Las Cruces, N.M. The 
winners of the 10 additional $100 
prizes are listed in the box at left. 

PoPuLaR ScrENCE will place the 
Hawkins invention in the public do- 
main and grant any responsible man- 
ufacturer a royalty-free license to 
make the device, in the hope that 
its use will reduce the annual toll of 
more than one million stolen auto- 
mobiles. Reasonable cost and ease of 
installation bring general adoption of 
the device within the realm of possi- 
bility. 

The winning entry. William Haw- 
kins calls it an “improved electronic 
locking system." 'The usual car key 
is replaced with two slips of plastic, 
much like credit cards. One is for the 
owner's exclusive use; the other for 
garagemen or parking attendants. 

The two cards for the model sub- 
mitted have entirely different patterns 
of holes, so that one cannot be sub- 
stituted for the other. (Raised or in- 
dented characters could take the place 
of the holes if it would make manu- 
facture more convenient.) 

The owner's card permits unre- 
stricted use of the vehicle, unlocking 
compartments such as the hood, glove 
box, and trunk, too. The attendant's 
card, however, allows only starting 
and stopping—with continuous flash- 
ing of four turn signals. The blinking 
is designed to attract attention to un- 
authorized operation off the parking 


lot. Any fooling around by the ga- 
rage driver in an attempt to overcome 
the protective system stalls the car 
dead, and even sets off an alarm if 
desired. 

The Hawkins device consists of two 
parts, one on the instrument panel 
and the other under the hood. 'They 
are connected by a multi-wire cable 
passing through the fire wall. Any 
“jumping” of these wires immediately 
kills the circuits and avails the would- 
be thief nothing. 

The instrument-panel unit is the 
size of a pack of cigarettes. It func- 
tions as the “reader” into which either 
card is inserted and also carries three 
pushbuttons marked Code, Hood, and 
Start. 

Insertion of a proper card ( owner's 
or attendant's) turns on the ignition 
and activates the Start button so that 
when it's pushed, the starter turns 
over the engine. Removing the card 
shuts off the engine. 

Here is where the difference be- 
tween the two cards becomes appar- 
ent. The attendant's card leaves the 
other buttons dead. But it turns on 
the flashers. 

The owner's card turns on the igni- 
tion (minus the flashers) and also 
activates all three buttons. A push on 
the Hood button now releases the 
electric latches on hood, glove box, 
and trunk so that each can be opened 
manually and reclosed. 

'The Code button is a unique part 
of the system. Push it before remov- 
ing your card and you change the 
receptivity of the circuit so that it will 
accept the attendant's card for start- 
ing the car. But the card will not 
work unless the owner readies the 
circuit to accept it. "Therefore, sur- 
reptitious duplication of the atten- 


Continued on page 114 


$25,000 Anti- 


Ernest V. Heyn, Editor-in-Chief and Assc 
ciate Publisher of Popular Science (right 
congratulates William J. Hawkins, first-prize 
winner in Anti-Car-Theít Device Competi 
tion, as Mrs, Hawkins and Robert Ley 
vice-president of the Allstate 


Hawkins’ device (below 


Insurance 
Company look o 


is an improved electronic locking system 


Car-Theft Competition 


The Winner 


William J. Hawkins, winner of the $20,000 first 
prize, is an inveterate electronics gadgeteer, and 
everything from his home to his car bears signs 
of his ingenuity. A converted closet off the living 
room is the "workshop" where all his ideas take 
shape 

The output-of-the-hrfi-stereo-is piped into all 
rooms; the input is governed by an automatic 
switching system that can choose or mix FM, tape, 
and discs. Blinking green, yellow, and red lights 
monitor the circuits and warn of irregularities 

An intruder hapless enough to pick the Hawkins 
home will have his presence sensed electronically 
and immediately reported to a nearby relative 
via the telephone, An outbreak of fire would 
cause a similar alert and the sounding of a loud 
local alarm. 

The Hawkins’ car announces its whereabouts 
in a vast parking lot when they return to look for 
it, It does this by blinking its lights and beeping 
its horn in response to a signal from a tiny radio 
transmitter. And there is a burglar alarm, this one 
with a secret shutoff 

It took plenty of midnight oil," admitted Bill 
Hawkins, elated when advised that he'd won. The 
device that captured first prize was his third 
construction for the competition 

The first model made no provision for parking: 
lot operation. The second attempt provided a 
switch for this purpose hidden under the hood. 
This was deemed too messy to be acceptable by 
The third model 
which tied up all loose ends, is the one that was 
entered in the Popular Science Anti-Car-Theft 
Device Competition 

Bill Hawkins, 24, studied electrical engineering 
at Bridgeport University. He is an electronics 
technician at RCA-Astro in Hightstown, N.J 
where he is involved in the testing of spacecraft 
and Tiros weather satellites 


car owners, so was scrapped 


CARVEL DAY 


A runabout hull with a mini-cabin forward 
and twin 85-hp outboards at the stern, this 
Chrysler can ride a trailer—or rough seas 


By JIM ROE / PS Boating Editor 


B obbing at her mooring in the harbor of Hamilton, Ber- 
muda, was the boat I’d come to see and tell you about— 
Chrysler’s Carvel, a 20-foot fiberglass day cruiser. On the 
transom, twin 85-hp Chrysler outboards were idling and 
warmed up. 

Day cruisers are rapidly gaining in popularity. They 
vary in length from the mid-teens up to around 26 feet, 
but all are designed to trail on the highways. Up front is 
a cabin large enough to sleep a family of four, with room 
for galley and head facilities. In short, a day cruiser is 
a perfect design for family-style boating. Despite that, I 
intended to subject this one to some far-from-family-style 
treatment so I could tell you about her weaknesses—if any 


Day-Cruiser Popularity 
Keeps Growing 


What makes day cruisers so popular with 
boating families? The hulls—usually 15 to 
26 feet long—are small enough to trail on 
the highways and light enough to launch 
easily; yet they're big enough to give sta- 
bility under way and family-style room at 
anchor or at sea. The cabins provide over- 
night accommodations for up to four, with 
plenty of space to store family gear and 
clothing. Result: You get runabout perfor- 
mance combined with cruiser comiort. 
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Seafair Sedan is an 18-footer with a stable 
deep-vee hull. Forward cabin and bunks 
provide weatherproof living aboard. 


Chrysler's Hydro-Vee hull flies over the Bermuda chop, powered 


by twin 85-hp outboards. The family boat has family-style safety 
features such as a full bow rail and a self-bailing motor well. 


CRUISER: Hot Runabout 


—as well as her assets. As Bermudian Anthony Mello 
pulled the Carvel up to the dock, I glanced out to sea to 
size up the rollers. 

Soon we were headed down-harbor. There was a strong 
wind, and as I turned into the deep-water channel the 
first of many sheets of spray swept over the bow. Water 
ran down the back of my neck. But you can’t know what 
a boat is like until you give it plenty of rough treatment, 
so I opened the throttles and hit the chop even faster. I 
made full-bore turns without trying to avoid the big wave 
crests. I slammed into the trough—full speed, low speed, 
dead in the water. I made jackrabbit starts—into the seas, 
across them. and downwind. 

And I got soaked. But the Carvel handled well. She 
showed no signs of excessive tipping or broaching, no side- 
slipping. Get caught offshore in bad weather, and the 
Carvel will get you in safely—and if your family stays 
below in the cabin, they’ll stay dry. During all my rough- 
neck testing, only a trickle of water seeped into the cabin 
through the forward hatch. 

Satisfied that the day cruiser could handle the seas, I 


Crestliner Viking sleeps two, trailers with 
ease—outboard or stern-drive powered. The 
18-iooter will take up to 140 hp. 


DX =н: = 
Cabin headroom is okay for occupants seated on bunks, but 
doesn't permit standing. Adjustable helmsman’s seat at right 
slides to the rear and locks there to permit stand-up piloting. 


. With a "Foc'sle" 


headed back to harbor for a more leisurely inspection of 
the hull, cabin, and cockpit. 

The Carvel's cabin has sitting headroom only. Under 
the two full-length padded bunks, there's plenty of space 
for gear. You can adjust the two-piece cabin door for 
either limited or free access between cabin and cockpit. 

The helmsman's seat—praise be—is adjustable. And 
for stand-up driving, it slides to the rear and locks—giving 
you plenty of foot room between the wheel and seat. A 
Stand-up driver will also appreciate the comfortable cock- 
pit carpeting. 

Farther aft is a 30-gallon fuel tank—standard—and a 
motor well built to the newest BIA recommendations. A 
solid fiberglass unit, its forward bulkhead is gunwale-high. 
A following sea could completely fill the well and would 
run decently back out of the scuppers. 

The hull design is Chrysler's Hydro-Vee. Beam is 89 
inches; maximum depth, 48 inches. The hull itself weighs 
a little over 2,000 pounds and can handle a 3,300-pound 
load in the twin-outboard version, 2,500-pound loads in 
the inboard/outboard model. The 20-footer is rated to 


Twin 85-hp Chryslers swinging 13-inch props can make the Carvel 
fly. The 72-cu.-in. motors have three cylinders, each with its own 
carburetor. The boat is rated to handle up to 180 horses. 


handle twin-outboard combinations up to 180 hp. The 
two Chryslers on the boat I tested added up to just 10 hp 
under the maximum and made the Carvel a very lively 
performer. The I/O version will accept up to 200 hp if 
you're after the ultimate in performance. 

By next morning, the wind had gone down. Overhead, 
the Bermuda sky was an uninterrupted expanse of blue. 
It was a perfect day for a complete trip around the island, 
and for trying the Carvel for the peaceful family cruising 
she was built to deliver. Bermuda has hundreds of coves 
to explore, beaches to see, coral heads to examine. So 
once again I headed the Chrysler out to sea. 

Out in the open, maneuvering in and around the coral 
heads, I found the Carvel easy to handle, at both idle and 
full speed. I slid the helmsman's seat back and stood, to 
get maximum visibility as I glided slowly through a maze 
of coral. Then I headed at full speed into the naval base 
for a look at the huge concrete seaplane ramps. 

Around noon, hunger struck, and I dropped into the 
cabin for lunch and a respite from the glaring sun. Nice. 
It reinforced my conviction that the Carvel, and day 
cruisers generally, are headed for an upsurge in popu- 
larity—with families who want some of the comforts of 
home, and with fishermen who like to go offshore and 
stay there in stable comfort for hours at a time. 


< — 
Barbados, 18-footer made by Cruisers, Inc., 


comes in three versions, including one that 
converts to floating family camper. 


Glastron's Vagabond sleeps four afloat, sets 
up ashore as a camper-trailer. Transom 
conceals let-down steps for swimmers. 


Cobia’s cruiser is powered by twin OMC 
stern drives. Perched high on flying bridge, 
you get a good view in all directions. 
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10 Quick Checks to Improve 


Want to get the most out of your 
boating trips? Then take a little time 
to make sure your rig is set up right 
and that your engine gets proper care. 
If your motor is new (see below), a 
good time is at 10-hour checktime. 

Your first step is to read the boat- 
and engine-owner’s manuals. Then 
answer these questions: 

€ Is my trailer adjusted to support 
the boat properly? 

@ What's the condition of the boat's 
hull? 

€ Is water trapped in the hull? 

© Does the boat need trim tabs? 

@ Does engine torque make steer- 
ing rough? 

© Does the engine wind up to man- 
ufacturer's specifications? 

@ Have I got the right propeller for 
my boat and its normal load? 

e Is the engine hanging at the 
right angle to the transom? 

@ What kind of oil am I using? 

€ What kind of gas am I using? 

Minor concerns, you say. Not real- 
ly. Any wrong 'un could dampen your 
boating enjoyment; some could cost 
you a bundle. All it takes to avoid 
trouble is some savvy and a little reg- 
ular attention to your rig. Let's cover 
each of these points in turn and see 
what's required to keep an outfit in 
top condition. 


1 Trailer adjustment 


Did you know that your boat's per- 
formance can be adversely affected 
by a trailer roller that's out of adjust- 
ment? If it's the one just forward of 
the transom, for example, the keel 
may bend out of true. A fiberglass 
hull may be only temporarily dam- 


aged; wood and metal hulls can be 
permanently deformed. 

A roller that's too high can put a 
hook in the keel, causing the bow to 
ride too low and move from side to 
side. The more power you apply, the 
harder the bow dips into the water, 
causing both engine and boat to slow 
down. If this condition continues long 
enough, it can lug the engine down— 
causing fouled plugs and carboning 
of the cylinders. 

A roller that's too low can cause a 
rocker to form in the keel, which will 
result in porpoising and a very rough 
ride. With this condition, the more 
power you apply, the harder the bow 
pitches. Each time the stern lifts, the 
propeller momentarily loses its grip 
and the engine over-revs. Eventually, 
the engine seizes or loud noises indi- 
cate serious internal injuries. Engine 
failure from lugging or overwinding 
is not covered in your warranty. 


2 Hull condition 


Take a close look at your hull, from 
stem to stern. If there's a heavy moss 
or barnacle growth on any of the plan- 
ing surfaces, scrape it off. Watch, too, 
for rough spots, scars, or dents on 
underwater surfaces. These should be 
sanded smooth or filled in flush with 
the hull. Any drag causes loss of per- 
formance and engine lugging. 


3 Trapped water 


Now check your boat's double bot- 
tom, if it has one. Drain it if you can 
—some boats have provision for drain- 
ing this cavity, others don't. It's not 


uncommon for a double bottom to 
hold as much as 50 gallons of water. 
When you accelerate, all that weight 
rushes aft, causing the bow to rise 
and the stern to squat. Result: a slow 
takeoff that really lugs the power 
plant in a bad way. 


4 Trim tabs 


If the hull appears to be in good 
condition, with no water trapped in it, 
yet acceleration still seems too slug- 
gish, it's pretty likely that you need 
a pair of trim tabs or a propeller with 
a different pitch. 

Trim tabs literally push up the 
after end of the boat and cause it to 
plane off quicker. The sooner you 
can get the boat up on plane, the less 
you will lug the engine. Your local 
marine dealer can probably help you 
select the right-size tabs for your boat 
and tell you how to install and adjust 
them to get maximum performance 
for that hull. 


5 Rough steering 


Does your boat try to go one way 
or the other when you let go of the 
steering wheel? The height of the 
motor on the transom has a lot to do 
with how the boat steers. If the motor 
is too low on the transom, propeller 
torque pulls the stern to one side or 
the other. If the motor is too high, 
there isn't enough torque to help you 
steer. 

Rough spots on the boat's planing 
surfaces can cause hard steering, too. 
But more important is the angle the 
engine makes with the transom. You 


If you've just bought a new out- 
board, keep track of the running 
time on it. You'll want to take ad- 
vantage of the free 10-hour dealer 
checkup included in the warranty. 
It's very important to the future 
health of your engine. 

During the 10-hour check, many 
symptoms of future problems can be 
detected. Ten hours usually gets you 
past the break-in period. Your en- 
gine may be running a little rough 
and simple adjustments of the car- 
buretor(s) should smooth it out. It's 


Tips that will help you keep that new outboard motor in tiptop condition 


also a good time to look for loose 
nuts and bolts, displaced wiring, and 
moving parts that have vibrated out 
of adjustment. 

By now, too, you're familiar with 
your engine's peculiarities. It’s a 
good time to ask questions. But 
make them specific rather than gen- 
eral—most dealers are too busy to 
get into the hypothetical. 

After the 10-hour check is over, 
it's up to you to carry out routine 
preventive maintenance. This in- 
cludes such things as keeping the 


propeller trued up, the lower-unit 
skeg straight, the inside of the lower 
unit properly lubricated, and the 
propeller-shaft seals intact and free 
of stray lengths of fishing line. 

You should inspect the lower unit 
regularly to be sure that no water 
has leaked in—water damage to the 
lower unit is not covered by the war- 
ranty. The owner's manual tells how 
to get a look into the lower unit and 
how much oil it needs to operate 
properly. It also tells where and how 
often to apply grease there. 
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Your Boat's Performanc 


WATER IN HULL 


PROPELLER 


should vary the engine’s trim adjust- 
ment until you find the setting that 
makes the boat ride most nearly level 
and steer easily. 


6 Engine revs 


Let’s assume that you’ve conquered 
all the hull problems. Now does the 
engine wind up to specifications? It 
should operate within the rpm range 
recommended in your owner’s manual 
or it will eventually suffer serious 
damage. 

An engine tune-up—carburetor 
cleaning and adjustment, fresh spark 
plugs and points, and the like—may 
bring the revs up to snuff. If it 
doesn’t, you probably have the wrong 
propeller for your boat. 


7 Propeller 


Nine times out of 10, the standard 
propeller on a new engine does not 
match the boat it's clamped to. That’s 
because each boat and the load it nor- 
mally carries is different. You won't 
find the answer in a book; you will 
have to try various props until you 
find one that turns at the right rpm 
to suit your rig. 


8 Engine tilt 


Engine tilt comes in here again. 
For all-out performance, kick the 
motor out as far as you can without 
causing the boat to porpoise or the 
propeller to lose its grip. For most 
cruising, the general rule of thumb is 
to tilt the engine until the propeller 
shaft is parallel to the bottom of the 
boat when it's underway at planing 
speed. 

Remember, of course, that when 
you change the load in your boat (or 
move it around significantly) you 
should change engine tilt to match 
the new weight distribution. 


9 Kind of oil 


Is the oil you're mixing with your 
gasoline good enough; are you using 
enough of it? You don't necessarily 
have to use the manufacturer's oil, 
though it's a good idea. But by all 
means stick strictly to two-cycle, 30- 
weight oil, and mix it with the gas 
in the proportions advised by your 
owner's manual. 

If you use an oil other than the 
one recommended by the manufac- 
turer, always use more of it per gallon 


TRAILER ADJUSTMENT 


By LARRY M. PIERCE 
ILLUSTRATION BY ROY DOTY 


e 


N 


KIND OF OIL. 


of gas, as a safety measure. Don't go 
to extremes, naturally. Too much oil 
fouls the plugs and carbons up the 
engine, causing rough idling and 
sluggish acceleration. Too little oil 
causes piston seizures and engine fail- 
ure. Thorough mixing of oil and gas 
—by shaking them together in a port- 
able container before filling the tank 
—improves your chances of trouble- 
free boating. Thoroughly mixing the 
oil prevents it from settling out and 
clogging the carburetor. 


10 Kind of gasoline 


Finally, let’s talk about gasoline. 
Don’t buy gas with the oil already 
mixed in, if it’s sold in your area. 
The mixtures are seldom correct for 
your engine. Use only a good brand 
of regular-grade gasoline or marine 
gas. Contrary to what many believe, 
high-octane gasoline does not make 
an outboard run better consistently. 
Instead, it coats pistons and rings 
with the lead additive and shortens 
ring life considerably. 

Of course, there’s the opposite ex- 
treme—using too low a grade of gas- 
oline. This has the same effect as 
adding too much oil and will cause 
your engine to carbon up. 

JUNE 1970.| 77. 


Flashing strobes, like this 
pocketable DuKane Safety- 
Lite for $23, are among the 
newest kinds of distress sig- 
nals. It will flash from four 
to five hours nonstop. 


RADIO DISTRESS 
TRANSMITTERS \ 


E955 A New Devices 
That Help 


When Your Boat's 
in Distress 


By JIM ROE / PS Boating Editor 


A stout mooring line is probably a boatman's 
LIFE RING single most important safety item—but not as 
you usually think of it. Sure, it should secure 
your boat under every conceivable natural stress, 
but even more important in avoiding most boat- 
ing emergencies is the good judgment on when 
to cast off and when not to. 

The truth is, most trouble on water is caused 
by venturing out in weather beyond the capa- 
bilities of either the boat or its operator, exceed- 
ing the boat's load capacity, failure to have 


Distress gear crowds the foredeck of author's Roe Boat. Some of the items enough fuel aboard, or reckless driving. 
Life vests—Texas Water Crafter dog vest, $8; Winslow inflatable Mae West, Ты анкыштап аныз Бе 
$25; Gentex Escort, $30. Radio distress transmitters—Mayday transceiver, $150; Р aun pling Я i S I О У 

ACR RT 60B pocket transceiver, $560; radio locator beacon, $185. Signal Vices to keep you out of trouble in the first place, 


lights—ACR strobe lights, $30 and 535; distress marker light, $58; ACR water- — Or help you cope with common distress situations. 
activated flashlight, 516. Life ring—West horseshoe collar, $26 Let’s hope you never need them. 


porta. 


Signal kits include flare gun with shells, ing ring by West has a strobe light, whistle Mayday II distress transceiver (above, left) 
orange distress flag (rolled up), smoke attached. Large light is ACR's floating dis- апа ACR pocket-size UHF-VHF tone trans- 
makers, dye markers—all by Olin. Throw- tress marker (range, 15 miles). Roe holds — mitter for rescuers to home in on. 
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Multiband automatic RDF ($250) next to 
Roe receives aircraft weathercasts, too. 
Also visible: chart, port pilot, logbook, 
Zenith weather command radio, Raytheon 
depth sounder ($100), Peters & Russell 
bilge pump ($15), Winslow safety harness. 


135-watt radiophone (lower left) is one 
of the most useful devices. Winslow sur- 
vival kit ($44) has food, water, fishing 
gear, signaling gear. Pulling a lanyard 
releases bottled gas that inflates the eight- 
man Winslow life raft ($450). 


id а —— aie à 
Take family’s prescription drugs, Roe ad- 
vises, along with a marine first-aid kit. 
Mada Medical’s oxygen pack: $80. 


| 
| 
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Motor mount on Kelley's white-and-blue Sportin’ Jenny handles outboards up to 3.6 hp 


Kelley's One-Piece Plastic Boat 


A young, independent engineer 
named David Kelley molds one-piece 
plastic boats in a vacuum frame he 
built himself. Kelley believes he's one 
of the first to lick all the problems of 
making a rigid, tough, lightweight 
plastic boat for a reasonable price. 

Sportin' Jenny—as Kelley calls his 
craft—is eight feet long and 45 inches 
wide, weighs 56 pounds, retails for 
$149. Made of ABS plastic, the “un- 
sinkable" double-hulled boat has row 
locks and a motor mount. 

“You can't dent it," says Kelley as 
he swings a sledge hammer at the boat. 
“One blew off the top of a man's car 
on the freeway the other day and it 
was only scuffed up." 

He molds an inner and an outer 
hull, saws off the excess plastic, and 
staples the two hulls together. He 
seals the stapled edges with a rubber 
bumper strip and bolts on a plastic 
motor mount. There's no painting— 
the color is molded into the plastic. 

Kelley says his process can be 
adapted to any open shape. The only 
limit is the width of ABS plastic man- 
ufacturers supply. The Novelty, Ohio, 
engineer built his own equipment: a 
movable welded frame, heating unit, 
vacuum hookup, and electronic con- 
trol panel—R.S. Fairchild 


It took four minutes to 
form this hull. Both sides 
of 74 -іп. ABS plastic sheet 
were heated at 350 degrees 
to taffy-like softness and 
dropped into a mold. Vac- 
uum pump, hooked up to 
1,500 tiny holes in mold, 
sucked plastic into shape. 


Eight-foot plastic dinghy weighs only 56 
pounds, despite double-hull construction, 
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— Whats New 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


A Italian Panther—it'll be stalking the Corvette 


Pantera—Italian for ‘‘panther’’—they call this sleek job, 
produced by de Tomaso Automobili, designed and built by Ghia 
of Turin, and to be sold in the U.S. by Lincoln-Mercury dealers. 
Ford's 351-cu.-in. Cleveland engine—amidships in the all-steel 
unit body—has been modified by de Tomaso to put out 310 hp 
at 5,400 rpm. Strictly a two-seater (aluminum-shell bucket 

seats with polyurethane pads, left), the car is intended to 
compete with Chevrolet's Corvette. Price: rumored around 
$8,400—about 15 percent higher than a well-equipped Мейе. 


Bye-bye bookie A 

It's self-service at a Paris 
track. Puta 10-franc note in 
a machine, push a win, 
place, or show button, and 
another numbered to match 
your horse. Out pops your 
ticket. Or, as with any 
vending machine, it could 
keep your money and give 


Electric credit card » 


A printed-circuit credit card 

is the key to self-service 
gasoline in England. The gas 
pump unlocks when you insert 
your card in a slot to fill 

your tank. A data recorder 
recognizes your card, records 
your number and purchase on 
tape, and bills you later. 

The tiny circuit board doubles 
as a distinctive key fob. 
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+ Duffer's special 


All the power of a Jack 
Nicklaus swing couldn't drive 
the golf ball off the Wacker. 
It's fixed to a rotating arm. 
And since it doesn't go 
anywhere there's no need to 
look up and follow its flight— 
you learn to keep your head 
down. It's $19.95 from 
Wacker Co., 730 Emerson Rd., 
St. Louis, Mo. 63141. 


+ Home televiser 


It's actually a miniature TV 
station. It plays color—or 
black-and-white—film 
cartridges through your color 
—or black-and-white—TV. It's 
the Teleplayer. Motorola and 
CBS developed it for business 
and educational use, but 
intend, eventually, to put one 
in your home. It will be 

out in September for $795. 


you nothing—but that's 
gambling. 


Your caller in color 


“Hell-o dear. | just called 

to see how you like my new 
hair color." Toshiba didn't 
design their new color TV- 
telephone for that kind of 
conversation, but it's more fun 
than the corporate talk 

they had in mind. If you 
want to see the TV-phone in 
action, drop into the Toshiba 
Pavilion at Japan's Expo '70. 


ADown-to-earth use for moon wheels 


You may never get a chance to drive Grumman's lunar rover 
vehicle on the moon, but you could end up driving a jeep 
equipped with the rover's wheels here on earth. Tests of the 
Markow wheel, say Grumman engineers, indicate that it has 
great potential for adaptation to all kinds of off-road vehicles. 
It's safe, reliable, smooth-riding. Now Grumman is looking 
over designs for everything from golf carts to snowmobiles. 
One application might be on a remote-control rig, similar to the 
lunar rover, for patrolling pipelines in the new Arctic oil fields. 


Gothic V8 » 


There's a brand-new overhead- 
camshaft fuel-injection V8 in 
the newest Mercedes-Benz 
luxury cars. It's rated at 230 
hp, takes the sedan up to 
120 mph. The car has four- 
wheel disk brakes and 
Mercedes-Benz's own auto- 
matic transmission. Full 
power equipment is standard. 
Price: $12,000. 
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« Foam home 


Spray plastic foam between 
aluminum and hardboard 
skins, and you have a 
complete wall for a house: 
outside, inside, and 
insulation. That's how 
Kaiser Chemicals built this 
section for a prototype house 
constructed without a nail or a 
scrap of wood. 


en 


Electronic newsboy A 


Is this how you'll get your 
newspaper in the future? 
Maybe, says Toshiba, the 
Japanese electronics firm that 
developed this facsimile 
receiver. It prints both sides 
of a sheet simultaneously, in 
six minutes. If mass-produced, 
the device would sell for an 
estimated $300. 
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Whats New 


Super-sausage > 

That giant sausage at right 
is actually a 56-foot lance 
tube for a soot blower. Still 
in the dark? Okay, the TVA 
is using 36 soot blowers 

to clean out a giant 1,300- 
megawatt pressure boiler. 
The blowers force high-pres- 
sure steam or air through 
the tubes, pushing out dirt 
and restoring boiler efficiency. 


Modular auto body> 
This way-out design exercise 
by Pininfarina uses modular 
construction, with basic sheet- 
metal assemblies that can be 
combined to give a number of 
different body types. Named 
the Modulo, it's built ona 
Ferrari 512 S chassis, and is 
powered by a 550-hp fuel- 
injection V12. Swiss-cheese 
panel covers the engine. 
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New ship shape > 

A revolutionary new design— 
a hull that rides on two sub- 
merged pontoons—could give 
ships as large as aircraft 
carriers a top speed of 50 
knots. The Trisec design, 
being developed by Litton 
Industries, also improves 
stability. It could be adapted 
to surface vessels. 


« Blow-ups 


Try on one of these inflatable 
plastic suits for size, if you 
work with insecticides or other 
toxic chemicals. A 200-foot 
hose circulates cool air through 
the suit, providing insulation 
from heat as well as protection 
from the fumes. It's made 

by Martindale Electric, 
Neasden Lane, London. 


< Italian AMX/3 

Ford isn't the only Detroit auto 
maker building cars in Italy 
these days. Look what 
American Motors has just 
introduced: the Italian- 
designed and built midships- 
engined, two-seat AMX/3. 
Power from AM's biggest V8 
(390 cubic inches) is 
combined with a new all- 
synchro transaxle. 


"marem 
mm 


Palm-size theater ^ 

Hold this projector up to your 
eyes, slip on the earphones, 
and flick a switch—you get. 
four minutes of sound movies 
from an 8mm snap-in 
cartridge. The Rheem 4600 is 
designed for personnel training 
and home study. Price: 
$89.95. Rheem Mfg., 400 
Park Ave., New York, N.Y.| 


What's New 


IN BOATING 


Two-way traveler > 

It's a boat at sea, a camper 
(on a special trailer) on the 
road. Combo-Cruiser comes 
complete with fridge, stove, 
shower, water heater, toilet, 
and sleeping space for six. 
Top speed on water is 20 mph. 
It's vacuum-formed from two 
huge sheets of ABS plastic— 
if dented, it reshapes 
automatically with heat. 


Good to the last drop » 


Bilge pump always clogging? 
This new strainer could solve 
your problem. The compact 
brass and plastic device fits 

in the lowest part of any hull, 
including deep-Vees, to remove 
bilge water down to the last 
drop. It's $5 from Peters and 
Russell, 550 W. Liberty St., 
Springfield, Ohio 45501. 


« Fiberglass fish 


А unique British design is 
beginning to make waves in 
the car-top sailboat fleet. The 
Bonito has an aluminum mast 
with a flexible fiberglass top 
section, a battenless Dacron 
sail, and an open cockpit with 
no transom—spray drains 
right out the back. It's made 
in the U.S. by Lincoln 
Fiberglass, Route 62, Stow, 
Mass. 01775. 


^ Slick propeller 


A Teflon coating on Johnson's 
new stainless-steel propeller 
decreases drag in the water, 
giving you as much as three 
mph higher speed and better 
gas mileage, too. It also resists 
corrosion. The new prop is 
priced at $79.50. 


< Car-topper's companion 
No sweat getting a boat up 

into travel position—if you 

take Aluma Craft's new loading 
device on your next camping 
trip. The Alone Boat Loader 
makes it an easy one-man—or 
woman—job to load even 

a good-size boat like this 
14-footer atop your car 

or pickup camper. 


Breeze meter A 


Big wind coming up? You can 
measure it with this Sims BT 
anemometer. Hold it in any 
breeze and read the wind 
speed directly off the scale— 
in mph or knots. Dual-level 
Scale reads up to 70 mph. 
Accuracy's within two percent, 
says the maker, R. A. Simerl, 
238 West St., Annapolis, Md. 
Price? $39.50. 
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Whats New 


FOR YOUR CAR 


Electrical tester > 

You can test all electrical 
circuits in a car 
simultaneously with the 
portable Autoscan 560 without 
disconnecting the battery. Five 
test modes give quick 
readings on state of battery 
charge, ability to take charge, 
alternator output, diode effi- 
ciency, starting capability. 
Autoscan Inc., 3641 Holdredge 
Ave., Los Angeles 90016. 


Dipstick wiper ^ 
This absorbent-felt magnetic- 
base dipstick wiper stays put, 
lasts indefinitely. It's $1 
from H. C. Sterten, Box 
45652, Los Angeles 90045. 


^ Coffee on the go 
A rolling kitchen—that's what 
your car becomes with Car 
Canteen. Plug into lighter 
socket, and in minutes you 
have hot tea, coffee, cocoa, or 
soup. To fill cup, suspended 
below tank, just press a 
button. Capacity: six cups. 
$12.95 from H. C. Short, 
1104 Gary St., 

Monahans, Tex. 79756. 


< Tough truck tire 

High performance goes with 
Firestone's wide-oval nylon 
tire for campers. Sizes: 8:00- 
16.5, 8.75-16.5, 9.50-16.5. 


Whats New 


IN TOOLS 


Safety shield » 


For workshoppers who find" 
goggles uncomfortable and 
won't fuss with them—even 

while doing grinding or lathe 
work—here's a low-cost, 
lightweight face shield that 
offers total protection. 
Interchangeable visors of the 
Protecto-Shield come in 
various colors and lengths. 

Willson Products, Box 622, 

| Reading, Pa. 19603. 


| MATS 
Pocket-clip engraver A 
Nothing's too hard for this 
| diamond-point marking 
pencil. You can engrave your 
name and address on tools, 
guns, cameras, jewelry, and 

| keys as easily as you'd write 
with a pen. Or scribe designs 

on glass, metal, and ceramics. 
It's $7.95 (with extra diamond 
point) from Rolyn Optics, 

| 300 Rolyn Place, 
Arcadia, Calif. 91006. 


A Toe-in checker 

A flag in the side of the Tred 
Saver shows the condition of 
your front-end alignment when 
you drive one front wheel over 
it. The simple check helps 
you avoid running with 
excessive toe-in or toe-out 
(which can cause instability 
and tire wear). Under $15 
from Polytechniques, 17100 
Miles Ave., Cleveland 44128. 
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A Emission-control kit for older-model cars 

Here's an antipollution package by General Motors for 
1955-65 model cars. On tests of 101 cars fitted with the kit, 
hydrocarbon emissions sank 52 percent; carbon monoxide, 37; 
nitrogen oxides, 31. A thermo-vacuum switch (top left) 
checks overheating when the spark is retarded and the car 

is in slow traffic. If coolant temperature reaches 205 degrees, 
the switch, mounted in the top radiator hose, activates the 
vacuum spark advance. Vacuum hose (lower right) connects 
switch with engine distributor and manifold vacuum. 
California's Air Resources Board is considering 

the kit for certification. 


Instant angle readings A 
| Sensitive to half a degree, 
this automatic protractor 
provides accurate readings 
from 0 to 90—and is a 
gravitational level, too. Angles 
relative to horizontal or 
vertical planes can be read at 
once; to check roof or 
stairway pitch, you use a 
conversion chart on the back. 


Under $5 at most Sears Stores. 


A Mini probe light 

The heart of this inspection 
kit for machinists is a tiny 
light at the tip of a probe you 
can insert into cavities and 
even pass around corners. 
The No. 10 kit includes 
penlight shell, alkaline 
batteries, three probes (rigid 
and flexible) and mirror. 

It's $24.95 from Starlight 
Corp., Mountain Home, N.C. 


^ Paint writer 
Squeeze—and this paint-filled 
plastic bottle with a steel ball 
tip lets you permanently mark 
any surface. Great for 
identifying metal castings, 
lumber, glass, cardboard 
cartons. The markers come in 
13 colors at $1.56 each. Not 
available locally? Write 
Markal Co., 250 N. Washtenaw 
Ave., Chicago 60612. 


Whats New 


IN OUTDOOR 
RECREATION 


Hose-powered outboard » 
Attach a garden hose to the 
Pool Shark jet outboard, and 
you zip around the pool with 
а jet-like sound and even a 
rooster tail. The fun 

outboard is made of 
polystyrene, propels two kids 
or one adult in a play boat. 
Price: about $15. Maker is 
Johnny J's Enterprises, 36855 
Schoolcraft, Livonia, Mich. 


^ Fisherman's glove 

Like to catch 'em but hate to 
clean 'em? Slip on a Gaff-mitt. 
It protects your hands from 
sharp scales, while plastic 
spurs give a secure grip. 
Large, medium, or small; 
$3.75 from Anderson's, 

2200 Ridge Rd. W., 

Rochester, N.Y. 14626. 


^ Big stretch 

Fasten anything with this 
rubber tie-down strap. Two 
S-shaped hooks can be 
attached at different points on 
the straps to permit varying 
tension. Straps extend from 
18 to 36 inches. Not enough? 
Hook two or more together. 
They're 89 cents. Tempo 
Products, 6200 Cochran Rd., 
Cleveland, Ohio 44139. 


Blow-up tent > 

You don’t need poles, stakes, 
or ropes with the Inflat-a-tent. 
It goes up in seconds, 
supported by its own air ribs. 
It's bright international 
orange, sells for $9.95 from 
Illi Enterprises, Box 2133, 
Ann Arbor, Mich. 48106. 


Easy rider A 

You can install the Classic 
Hitch in 30 minutes, says its 
maker. Designed for towing 
heavy loads behind a pickup, 
it has a drawbar capacity of 
eight tons. Locking pins let 
you remove the crossbar 
(upper photo) and use the 
truck bed for light hauling. 
Classic Mfg., Box 369, 
Sturgis, Mich. 49091. 
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What's New 


IN ELECTRONICS 


A Swivel set 

RCA's new “Exquisite” is a 
15-pound personal portable TV 
on a sculptured swivel base. 
It's easily carried from room 
to room—even follows you out 
to the patio, where a tinted 
plastic screen filters out sun- 
light to boost picture contrast. 
Price? About $110. 


Sound in the round > 
Omni-directional, air-suspen- 
sion speakers; AM/FM tuner; 

four-speed turntable with a 
tone arm that tracks at 1/10 
ounce; 20-watt solid-state 
stereo amplifier—that's what 
you get in the new Magnavox 
Astrosonic sound system. The 
modular unit comes in walnut 
with metal trim for $279. 
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Ai Two-way chest radio 

It's not quite as compact as 
Dick Tracey's wrist radio, but 
this two-way FM radio being 
developed by Hallicrafters for 
policemen does strap to the 
body—across the chest like a 
shoulder holster. It can be 
worn inconspicuously under 
clothing, leaving the user's 
hands free while he communi- 
cates with police headquarters. 


< Magic lamp 

This ceramic replica of an old 
oil lamp won't put out any 
light, but it will give you a 

TV picture. A disguised TV 
antenna, it's designed to 
replace unsightly rabbit ears. 
$12.95. Vorta Systems, P.O. 
Box 613, Round Lake, III. 
60073, makes it. 


^ A light pipe to brighten your work 

To throw light into those hard-to-see areas of electronic circuits 
you might try a fiber-optics illuminator. This one, by Bausch & 
Lomb, pipes an intense spot of light from a fan-cooled quartz- 
iodide lamp into the darkest corner of your electronics project. 


It's like having a light in the end of your finger. The light- 
source box operates on standard household current and comes 
with a choice of two- or three-foot fiber probes encased in 
flexible stainless steel. It's $300 from Bausch & Lomb, 


635 St. Paul St., Rochester, N.Y. 


Ultrasonic switch A 

From your easy chair you 
point the tiny transmitter 
(above, left) at the receiver 
(right). Push the button and 
ultrasonic waves trigger the 
receiver to turn on or off 

any appliance plugged into it. 
Great for controlling TV and 
radio. Knight-Kit KG-203 is 
$16.95. Allied Radio, 100 N. 
Western Ave., Chicago 60680. 


Big sound A 

Westinghouse claims you'll 
get maxi sound from this new 
mini radio. The solid-state 
one-pounder has a square, 
top-mounted speaker, thumb- 
wheel tuning, and automatic 
volume control. Earphone and 
jack are included in the 
$10.95 price. 


Whats New 


IN HOME 
IMPROVEMENT 


A Little label maker 

This midget labeler turns out 
the same embossed plastic 
labels that machines many 
times its size and price do. 
Dennison's Mini Label-Mate is 
$1.50. Precut 34-inch plastic 
tapes are 49 cents for 12, at 
stationery, department, and 
variety stores. 


The counter-top range that cooks without burners А 

If you're looking for the burners on Tappan's new Pan-O-Matic 
range, give up. It doesn't have any. Instead, cooking is 

done in five thermostatically controlled pots and pans that 

plug into a foldaway panel. You dial the temperature you 

want on a central control panel; the enameled aluminum 
utensils provide their own heat. If you have a favorite 
conventional pot or pan you can still use it—on a plug-in-heating 
element that comes with the range. Advantages of the new 
system include increased counter space and easy cleanup. A 
vent hood is standard, and above it is a special shelf that heats 
to about 170 degrees to keep food and coffee warm. Price? $489. 


Rip fixer A 

Got a rip in your car's vinyl 
upholstery? Naugahyde and 
Vinyl Repair will mend it 
almost invisibly with a strong 
chemical bond. Requires no 
mixing, and mends leather as 
well as synthetics. It's $2.25 
from Newport Enterprises, Box 
286, Orange, Calif. 92669. 


^ Chill chaser ^ Silent space saver 


^ Home fire escape 


Closed, it looks like a rain 
downspout. When fire strikes, 
it opens from the top at the 
touch of even a small child, 
providing escape from second- 
story windows. It's the 
SureSafe aluminum fire 
escape, designed for the 
home. SureSafe, 594 Beatrice 
St., San Leandro, Calif. 94579. 


^ Lightweight mirror 

One fifth the weight of glass 
and almost indestructible, 
Mirrorlite mirrors are made of 
a thin plastic film on a metal 
frame. They provide a 
reflective surface comparable 
to glass, and cost less, too, 
in larger sizes. 

Kamar Products, 2 South 
Buckhout St., Irvington-on 
Hudson, N.Y. 10533. 


Before you panel your base- 
ment rec room, look into 
Conwed's paneling insulation. 
It comes in rolls, goes behind 
the panels and between 
furring strips to shut out the 
cold dampness of concrete 
walls. You staple up the 
5в-їпсһ thick insulation in 
minutes. Conwed Corp., 332 
Minn. St., St. Paul 55101. 


With all moving parts hanging 
outside the house, the 
Westinghouse Continental SS 
air conditioner steals less 
window space than conven- 
tional units. Noise is outside 
the house and below window 
level, where it's blocked by the 
house wall. There are 
11,000- and 15,000-Btu 
models. 
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A giant head-end tower, located on a hill- 
top and actually made up of several spe- 
cially tuned antennas, is the heart of CATV. 
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Once just а way to get signals to; distant places, cable TV is 
now growing fast even in big cities. Here's why 


CATV Is Coming to 


By WALTER G. SALM 


One of these days soon, 
a salesman will ring your doorbell and 
offer a special service called cable TV. 
“Why bother?" you may ask. “I’m 
perfectly satisfied with the reception 
Тт getting now on my буе [if you're 
average] channels.” True, you may 
be getting good TV reception. But 
CATV (Community Antenna TV) 
will offer you better reception. and 
more. Added up, here is what you 
will get: 

€ The five channels you would 
usually pull in with your antenna— 
but much sharper and clearer. 

€ Three, maybe four, other sta- 
tions from other cities. Two or three 
of them will probably duplicate much 
of the network programing you're 
already getting. But one or two may 
be independents that you have no 
way of seeing, short of moving to the 
next town. That’s a total of nine 
channels off the air. 

* Three local channels—continu- 
ously broadcasting time/weather. 
news/stock ticker. and local live 
broadcasts—-from town meetings to 
high-school ball games. That's 12 
channels so far. 

€ There's more coming: pay TV 
on the cable. This is the most excit- 
ing home-entertainment prospect of 
all. Pay cable channels will cost 
extra. 

Normally, when you hook up to 
САТУ, there's а $20-$30 installation 
charge. Then there's a monthly rental 
charge of about $5. "That's all until 
the pay channels come to your cable 
system—and they're optional, just as 
the CATV hookup itself was. For an 
extra $5 a month you can get the 
movie pay channel, which features 
a first-run Hollywood movie every 
night. Generally, the cable may run 
the same movie for a week, then 
change. 

How cable works. At the beginning 
of every cable system is the head end. 
This is a combination super-duper an- 
tenna array and very special elec- 
tronics apparatus in a little doghouse 
at the base of the tower. The tower 
is usually on a hilltop or in some oth- 
er good reception area. It generally 
holds a separate antenna for each TV 
channel. Some antennas may be log- 
periodics similar to the type you 


might use on your roof--but precision 
cut for just one channel. Others may 
be super-gain dish antennas—some- 
thing like radar antennas in minia- 
ture. There will be stacked yagis and 
folded dipoles and rhombics—a real 
mixed bag, with each one selected to 
do the best possible job. 

The off-the-air signals are fed sepa- 
rately to preamplifiers to boost the 
signal and bring it up out of the mud. 
Next step is down-conversion. The 
signal is demodulated down to nor- 
mal video frequency (0-4.5 mega- 
Hertz) and then amplified some more. 
The reason: Video-frequency circuits 
can strip off the interference, static, 
and noise that rides in on the carrier, 
without affecting the picture quality. 
The entire process is something like 
the intermediate-frequency amplifier 
section in апу AM or FM radio (апа 
in your TV set). 

Once the picture and audio have 
been processed, the whole thing is re- 
modulated (upconverted) back to its 
original channel or to some other 
VHF channel. The picture that goes 
out on the cable has been reprocessed 
so much that it’s far better than any 
picture you get with the most expen- 
sive private antenna. 

The main cables carrying CATV 
channels are called trunks, and are 
either buried or strung on telephone 
poles. These are semirigid cables al- 
most as thick as your wrist, and are 
often clad in a silvery sheath of alu- 
minum. Every couple of miles, there’s 
a line amplifier in the cable. This is 
to make up for normal signal losses in 
the trunk cable. Without these am- 
plifiers, the picture quality would be 
pretty miserable by the time it 
reached the subscribers farthest from 
the head end. As it is, systems are 
generally designed to use no more 
than 10 amplifiers in any length of 
a trunk. This is because a little noise 
creeps into the line each time the sig- 
nal is amplified. (Noise to a cable 
man means little bits and pieces of 
interference in the picture, not in the 
sound. ) 

The cable drop. The spot where a 
cable leaves a secondary feeder cable 
for your house is called a drop. The 
drop consists of a small, metal box 
mounted on the cable with a small- 
diameter coaxial cable going from the 
box to your house. The drop cable 
is usually RG-59/U—the same coaxial 


Your Town 


Machines can bury cable leading from the Trunk lines are usually strung on utility — plifier on a trunk line. A secondary feeder 
community antenna out of sight, barely poles already set up for phone and power line leads out of the main trunk, widening 
leaving a trace where they cut turf. lines. Here, workman is installing a lineam- (һе area served by the community antenna. 


cable people use in their antenna 
lines instead of the usual twin-lead 
ribbon. The cable is an unbalanced 
line—one conductor (the outer shield ) 
is grounded while the inner conductor 
is “hot.” Co-ax has an impedance of 
75 ohms. Flat twin lead is a balanced 
line—neither side is at ground poten- 
tial—and has a 300-ohm impedance. 
| Most ТУ sets have an antenna im- 
| pedance of 300 ohms to match the 
| more common 300-ohm twin lead. To 
connect the CATV co-ax to your TV 
set, a tiny transformer is used right 
| at the antenna terminals. 

Big-city problems. In New York 
City and other large cities, the pic- 
| ture problems aren't due to poor sig- 
nal strength but to the many reflec- 
tions and shadows from tall buildings. 
Pictures come in with interference 
lines, triple ghosts, hash, interference 
Stripes, and assorted other ailments. 
There may be plenty of signal 
strength on channel 2, but the picture 
looks awful. Now, suppose a cable 
system pumps in this station on the 
same channel 2. "There's so much sig- 
nal in the air that it will be picked up 
by the T'V set and cause serious in- 
terference with the signal on the ca- 
ble. This is where the set-top con- 
verter comes in. Back at the head 
end, the electronic gear doesn't re- 
modulate the picture back to its 
original channel. Instead, it puts the 
| picture on a much lower frequency, 

below the TV band, or even up in the 


Line amplifiers like 
these are installed at 
intervals along the ca- 
ble to make up for nor- 
mal signal losses. Am- 
plifiers shown here are 
also equipped with drop 
taps for coaxial antenna 
cables leading to the 
customer's home. Larg- 
er units have multiple 
taps, smallest has one. 


Typical cable-TV control room has video — Motion-picture and slide multiplexers pro- 
and audio recorders, monitors, and tape vide cable stations with facilities for pro- 
Continued on page 120 editors Many are equipped to handle color. ducing filmed program material. 
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low end of the UHF band. To pick 


PoroPak processes a 36-exposure roll of 
black-and-white film in 15 minutes. You 
open the case, insert and thread film and 


PERSONAL-USE REPORT 


processing mat (above). Swing down the 
roller assembly (below, left), close case, 
crank film and mat onto take-up spool. 

1 


E 


This Darkroom 
Travels in Your Pocket 


Гуе been developing 35mm film in 
my pocket lately. It's easy and mess- 
less—with the new PoroPak proces- 
sor. Smaller than most cameras, the 
machine can go with you into the 
field to soup your film as soon as 
you shoot it. You see the negatives 
in minutes and, if necessary, can re- 
Shoot while you're still on the scene. 

What's more, there's no easier way 
to process film. You can do every- 
thing in daylight, and the machine 
can't be loaded improperly, even if 
you try. 

What really does the processing is 
the PoroMat, a rolled-up web of 


(O) Threading diagram inside the 
lid of the PoroPak shows you 
the proper loading sequence. 
Film and processing mat are 
pressed firmly together by rol- 
lers for even development. 


One 
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porous plastic saturated with a 
monobath solution. You place the 
film cartridge and processing web on 
their respective spindles. Then you 
thread the film and web onto a take- 
up spool, and lock them into a roller 
assembly. Close the cover and crank 
the film and mat through the rollers 
onto the take-up spool. 

In 15 minutes your film is de- 
veloped, cleared, and damp dry. Ad- 
ditional processing time has no 
effect. In another 15 minutes the 
film is dry. Unwashed, it will main- 
tain a stable image for about six 
months. For greater permanence, 
you can wash the film at any time 
within six months. 

Picture quality in blowups I made 
from Poro-processed film compared 
favorably with prints from my con- 
ventionally processed film. 

Townley Chemical Corp., 115 Al- 
bany Ave., Amityville, N.Y., makes 
the PoroPak in limited production 
for $150. With sufficient demand, a 
plastic version could be produced at 
much lower cost.—Paul Wahl 
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CAMPING- 


By JIM DAVIS / PS West Coast Editor 


Your motorcycle can be a passport 
to travel adventures beyond the reach 
of a family car. Maybe you think 
camping’s a drag, and can’t see slow- 
ing yourself down with a four-wheel 
vehicle to piggyback or tow a rig that 
boasts all the comforts of home. But 
how about motorcycle camping? 

Add the mobility of your bike to 
the camping scene and you'll find 
yourself zooming off to places you'd 
never take an ordinary rig. And you 
needn't rough it, either. Space-age 
technology has brought such light- 
weight compactness to camping gear 
that you can pack along all essentials. 

There are three basic ways to go 
camping on your bike. First, you can 
carry all your gear on a luggage rack, 
in pannier-type saddlebags, in a back- 
pack—or a combination of these. The 
second method is to attach a sidecar 
to the motorcycle, put your passenger 
behind you, and load the sidecar to 
capacity. The last-and newest— 
method is to hook on a sleeping trailer 
and go in style. 

Modern tents, made from plastics 
and nylon, weigh under six pounds, 
yet offer full shelter from wind and 
rain. A few years ago, the same size 
tent weighed 20 pounds or more. 
Ground covers are no longer canvas 
but ultra-thin sheet plastic. Light- 
weight “space blankets" now take the 
place of bulky wool ones. There are 
plastic containers for everything, 
fold-up propane stoves, freeze-dried 
foods, featherweight sleeping bags. 
And if you do want to bring along the 
major comforts of home—including 
your wife—a trailer is an ideal solu- 
tion for you. 

T've crossed the United States twice 
pulling a bike trailer, so I've got a 
fair idea just how they handle. My 
personal preference is the two-wheel 
variety—it doesn't depend on the 
motorcycle itself for stability. Even 
so, I've found single-wheelers are just 
fine as long as you don't overload 
them. One of my favorites is the Hobo 
Hunter (made by Cycle Tow Trailers, 
456 No. 35 St., Seattle 98103). It's 
merely a wheel, hitch assembly, and a 
well-made tubular frame designed for 
hunters who couldn't get large game 
out of the woods on their bikes. It has 
a carrying capacity of 250 pounds, yet 
is only 40 inches long, 27 wide. Sus- 
pension is by a spring-loaded swinging 


Now Try It On Two Wheels 


Whether you tow a trailer for two, or pack a solo tent in your saddlebags, it’s great | 


S = VN IM mi ME nr reme . ~ RENS, on 
Tent trailer for motorcycles weighs only 360 pounds and folds sleeping room for two, with full privacy. Note telescoping rear 
to low profile—32 inches from roadbed—for travel. At camp, it slide to increase length. Cover snaps on over metal bows. Folded 
converts into covered wagon (right photo) to provide ample trailer has 21 cu. ít. oí space for gear—camp stove, ice chest. 


arm. You can anchor your load with 
straps or bungee cord—or bolt on a 
box. The same company offers other 
models with big lidded boxes of tough 
plastic. The six-cu.-ft. version is the 
Sportster; the top of the line handles 
over 10 cu. ft. Both of these come with 
a 12-volt electrical system, including 
turn signals. 

The two-wheel sleeping trailer at 
the top of this page is built by Wheel 
Mate Corp. (Box 34, East Petersburg, 
Pa.) and sells for around $480. As 
optional equipment, you can get ski 
and surfboard racks, a spare tire, or a 
large canopy fly. 

Any trailer should be loaded for 
balance, with the weight over the axle. 
On single-wheelers, see that the hitch 
is bushed (free-floating) or the trailer 
will shake your fillings loose. Keep 
your ball hitch well lubricated—and 
don’t hot-rod around curves. 


Homebuilt trailer, loaded with complete 
camping gear, weighs under 300 pounds 
and tows easily behind Harley 74. Ball hitch 
pivots against lean of cycle around curves. 


8! 
ribs, offers bugproof shelter for a single All gear shown packs into panniers at right. 


Double-bunk tent is most spacious of bike Midget travel trailer is commercial scale- 
campers. Hinged bed of two-wheel trailer down of type made for car towing—even to 
folds out to form wide floor of convention- propane tank on the hitch. It's a home you 
al peaked tent with roll-up window flaps. сап leave in camp—locked—while you roam. 
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FOR LAZY-MAN LAWN CARE— 
More Tethered Mowers 


The readers of PS are an in- 
genious lot. Ever since we 
showed two nc ways to 
cut grass [“Теіћегеа Mowers 
Go Around and Around,” PS, 
Aug. '69], we have been get- 
ting suggestions for improv- 
ing the tether system. We 
sorted through them all and 
picked out what we thought 
were the two most interesting 
One system showed how to 


ation—the power 
the tether. 
The othe! ggestion cov- 
ers a system for mowing rec- 
angule awns without mov- 
ing the tether reel. Instead of 
mowing several overlapping 
circles, this refinement lets 
w an oval. 

ssing along these 
1s with the expecta- 
tion that they will lead many 


of you to still further refine- б 
ments in the art of avoiding Electrics are naturals Са Olander Dumont АЈ, нерсе 
ир monotony: for tethered mowing His electric mower unwinds itself in 


ever-widening circles from a cord-stor- 
PHOTOS BY EDWARD A. WESCH JR. age reel in the center of his circular 


Lawn isn't square? Try this setup 


Donald Maxwell of Okemos, Mich., put his mower on a sort 
of modified “dog run" to cover his rectangular lawn most 
efficiently. The tether reel rides a solid steel wire strung 
between two posts. The mower runs parallel to the wire, 
pulling the reel along on straightaways. At the end of each 
straight run, the mower turns—and unwinds more tether. For 
proper cut overlap, the reel is sized so that half its circum- 
ference is equal to about 3⁄4 of the mower swath, 


Ed OOOO 


WIRE IS LIGHTLY OILED 


2? 
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Make the Rounds 


llawn. He has incorporated a deadman 
»control-the mower shuts off automati- 
cally if the tether goes slack. At the 
end of the last turn around his yard, 
tthe mower pulls out its plug and stops 


vet 
M ver 
[pss odas 


TA 
/ MU AY 
0) 


Ly 


in front of its storage shed. A crank on 
the reel makes it easy to rewind the 
cord when the job is done. Mr. Olan- 
der has also devised an electric fertiliz- 
er to run on the same power-cord 


AN AUN 
WI ИГИ! 


tether. Going even a step further, he 
rigged a walking sprinkler (not shown) 
that swings around his yard on the end 
of a 22-foot water-pipe tether. There's 
seemingly no end to tethering tricks. 


wey 
мү 
MA 
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LEM ELECTRONICS 


Alarm Keeps Its 
Electric Eye Out for Burglars 


And helps you keep track of your kids, too 


To adjust íor most sensi- 
tivity, turn. knob until. the 
Sonalert sounds ofi. Then 
back off on adjustment just 


enough to silence alarm 


Switch sets alarm to sound 


off either momentarily or 
continuously when tripped 


By RUDOLF F. GRAF 
and GEORGE J. WHALEN 


The electric eye in this alarm can 
spot any burglar who casts a shadow 
The circuit is so sensitive that a street 
light shining through a window pro- 
vides enough light to trigger the 
alarm when a man-or even a cat— 
passes by and casts a shadow on the 
eye. The alarm’s use is not limited to 


PARTS LIST 
D-Silicon rectifier diode (GE type 
IN 5059) 
C1—20-mfd., 150 WVDC electro- 
lytic capacitor (Sprague TE-1509) 
C2—.22-mfd., 200 WVDC mylar 
capacitor (Sprague 192Р22492) 
C3-25 mtd. 50 WVDC. electrolytic 
capacitor (Sprague TE13055) 
SCR Silicon-controlled rectifier (GE 
type C106B) 


R1,R2—100-ohm, watt ~10% 
Carbon resistors 
R3—4.7-ohm, Умай, +10% car- 


bon resistor 

R4—5-ohm lineartaper potentiom- 
eter (Mallory U12) 

R5—5-ohm, 2-watt, 
resistor 

R6—Photoresistor (Clairex CL5M4) 

R7—15-ohm, (май, +10% car- 
bon resistor 

Sonalert—Mallory SC-628P 

S1—US-26 SPST switch 

S2—SPST slide switch 

RLY—Relay (LaFayette 9976091) 

Misc.—Line cord, plastic case 


+10% carbon 
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burglar detection—it can warn you if 
your children wander into your shop 
or other potentially dangerous areas 
in the home. 

The alarm's excellent sensitivity is 
obtained by using a silicon-controlled 
rectifier in a manner other than its 
usual switching mode. When an SCR 
is operating at very low current lev- 
els, it can be considered to be a com- 
plex amplifier made up of two tran- 
sistors with their inputs and outputs 
connected for high regenerative feed- 


I7 VAC 
60н2 


back. In this application, the SCR 
can have enormous gain. This is the 
principle behind the sensitivity of the 
alarm. 

Specifically, here’s how the circuit 
works: The SCR is operated from the 
AC line. Diode D in series with relay 
RLY receives slight positive pulses 
each time the line swings positive. 
These pulses are applied to the anode 
of the SCR. 

A network consisting of resistors 
КІ, R2, and capacitor C2 couples a 


PHOTORESISTOR 
Re 


portion of the pulses reaching the © 


вооа m | Trailer-Hitching Guide 
| Puts You Right on Target 


centage of these pulses is fed to the 
gate of the SCR. Resistor R3 limits 
the maximum pulse excitation that 


can be applied to the gate. 

Shunting R3 and R4 is photoresis- 
tor R6 (the electric eye). This photo- 
cell has a high resistance when little 
or no light strikes the sensitive sur- 
face. Resistance decreases as the 
light level rises. 

In operation, R4 is set so the SCR 
receives almost (but not quite) 
enough positive pulses to cause regen- 
erative feedback. Enough current 
passes to hold RLY open. 

But now the slightest reduction in 
the amount of light striking the pho- 
toresistor (caused by a burglar's 
shadow, for example) will increase its 
resistance. This permits higher-level 
pulses to appear at the SCR gate and 
regenerative amplification begins. 

Now the SCR draws enough cur- 
rent to close RLY. This allows posi- 
tive voltage from the diode to activate 
the Sonalert. 

Setting up. To get the most out of 
this sensitive alarm, you have to set 
it up properly. This simply involves 
placing the alarm in a good location, 
and setting the potentiometer R4 to 
the right level. Wherever you place 
the alarm, make sure there is at least 
some light falling on the eye. At night 
this could come from a streetlight 
outside your home or a low-wattage 
bulb you leave on just for the pur- 
pose. During the day, face the eye 
toward a window. 

You'll have to adjust R4 differently 
under varying light conditions. With 
a normal daytime setting the alarm 
will set itself off when darkness falls. 
To set the circuit for the highest 
sensitivity, turn R4 until the Sonalert 
sounds off. Then back off on the ad- 
justment until the alert stops. Test 
the alarm: Passing your hand in 
front of the eye should trigger it. 

Switch S2 lets you control the type 
of signal the alarm gives you when 
triggered. When it is left open, the 
Sonalert will signal only while the 
light falling on the eye is lowered— 
when someone is actually in front of 
the eye. Once he moves past the 
alarm the signal will stop. This open 
position—called the “momentary” set- 
ting—is handy if you use the alarm 
to keep track of children. Place the 
alarm at the door to your workshop 
or other parts of your home off limits 
to children and it will warn you when 
the kids are getting into mischief. 

When S2 is in the closed or “latch” 
position, if triggered the alarm will 
sound continuously until you shut it 
off. This is the best setting for use 
as a burglar alarm. 


How quickly can you hitch up your 
trailer? Without a helper to guide 
you, it probably takes a few tries, 
backing and filling, to get the hitch 
ball aligned with the coupler. And 
even with help, you probably end up 
hauling the tongue the last foot or 
two by hand. 

Here’s a hitching guide that’s pat- 
terned after the device used by Apol- 
lo astronauts to aid in mid-space 
docking maneuvers. It uses the prin- 
ciple of triangulation to make hitch- 
ing so simple you can do it the first 
time you try. 

Constructing the guide is easy. See 
the drawing below for details. It’s a 
good idea to paint the guide a bright 
color for visibility. This is especially 
helpful when hitching in the dark. 

To prepare for hitching, clamp the 
dowel holders on each side of your 
hitch. With the car and trailer on 
level ground, adjust the clothespins 
and the target dowel to the same 
height—about eye level when viewed 
through your rear window from the 
driver's seat. 

Position the clothespins so their 
free ends meet directly over the hitch 
ball. Check this by using a piece of 
string and a nut as a plumb bob. 

With the pins over the ball, and the 
target dowel over the ball cup, all you 
have to do is back up, sighting the 
target dowel into the center of the 
pins. Stop backing when the dowel 
just nudges the pins. Now simply 
lower the tongue of the trailer onto 
the hitch ball, and you're ready to 
go.—Clifjord G. Hansen 


Guide looks like this when you have backed 
into perfect position. Notice that target 
dowel is exactly centered in clothespin V. 


Here's what you see out the rear window 
as you back into position. Simply steer to 
guide the dowel between clothespins. 


CLOTHESPINS -TO BE SET SO THAT 
ENDS ARE POSITIONED DIRECTLY ` 
OVER CENTER OF BALL. 


IS 


DRILL. Lond 
THREADS 


ie" WASHER -BRAZE OR SOLDER 
TO BOTTOM OF '/2"-3* CONDUIT 
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FOR BACKYARD THRILLS — 


Build а ZOOM SWING 


Hang a swing from sliding- 
door track to add zip to 
ordinary pendulum action 


By JACKSON HAND 


Living in an era of mind-boggling 
technological advances, you didn’t 
expect the old-fashioned backyard 
swing to go unchanged, did you? 
Well, it hasn’t. Down in New Zea- 
land, a transplanted Canadian by the 
name of Al Forbes has perfected a 
swing that doubles the pleasure, dou- 
bles the fun of any young swinger. 

Instead of hanging from a station- 
ary beam and swinging like a pen- 
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dulum, the Forbes Zoom Swing is 
suspended from a pair of rollers run- 
ning in a pair of tracks. You start 
your ride as with any swing, but then 
—presto, chango! 

Riding the track. Instead of bot- 
toming out when you get close to 
the ground, you zoom the length of 
the track, then up—then down, to 
zoom back and up—as shown in our 
Sketches above. You can get five or 
six runs out of a single start, and with 
a little practice you can pump, the 
same as you used to do with those 
model-T swings you enjoyed so much. 
"Today's kids, naturally, catch on im- 


mediately, and the neighborhood 
moves in. Including those swinging 
teen-agers. 


Al Forbes turned the idea over to 
PoPULAR ЅСІЕМСЕ, and the editors 


asked me to build a Zoom Swing on 
strictly home-handyman terms. [ 
settled on cedar four-by-fours, with 
diagonal bracing of !4" cable with 
turnbuckles. Everything goes to- 
gether with heavy lag screws, and 
there are only two critical aspects: 

* The roller hardware is even 
more important than you'd think. I 
iried a good set of nylon-bearing rol- 
lers and the action fell flat. Then I 
visited a building-hardware outlet 
and bought a pair of precision-made 
ball-bearing rollers. They are Stan- 
leys BBXT2600 hangers, worth the 
$15 they cost. The track—also Stan- 
ley's—runs about $1 a foot. 

e To facilitate cutting the four-by- 
four stock, I kept everything at 90 de- 
grees, despite the splay in the two 

3] 


Construction is simple matter of butting 
4-by-4s into two frames, securing joints 
with lag screws, and joining frames at top 
with three crossbeams, inserting wedges 


beneath them to splay frames. Bracing ca- 
bles have turnbuckles for tensioning to 
keep frames square. Strap braces on ends 
are attached after unit is set up in yard. 


Once first frame is square, assemble second 
on top so they're duplicates. A single lag 
screw, wrenched snug, should do for each 
corner. Bore for cable eyebolts next. 


Good ball-bearing hardware is essential to 
zoom action. Put a few drops, of heavy 
oil on bearings before inserting. Unit is 
adapted with an eyebolt and S-hook. 


Designer Forbes is shown testing an early 
prototype frame assembled with threaded 
elbows. Larger version in sketch and photo 
at right is shaped in a pipe bender from 
10 lengths, joined in pairs with center 
couplings. Track length in both models is 
(10', but could be easily extended. 


Le 


A т. 


lichael Willison, New Zealand Woman's Weekly 


Each end of both tracks is closed with a 
wooden block shaped and double-kerfed 
for slip fit. Lock in block with v4" bolt 
through track—removable to service hanger. 


Original versions from Down Under were constructed of pipe 


BOLTED BRACKETS 
SECURE TRACK 


FRAME: 1" PIPE 
BRACES: 34" PIPE 


„41 
g 
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Cutaway of seat shows the easiest way to 
attach swing chain. Run extra nuts up U- 
bolt as far as you can, clamp seat against 
them with flange that comes with bolt. 
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Volmer Sportsman Amphibian has fiberglass-covered air frame, mahogany-plywood and 


spruce hull, and manually retractable landing gear. Its useful payload is 500 pounds. 


All Those Planes You Can Build 


Want an amphibian, aerobatic biplane, cross-country high-wing, sportster, replica, or 
gyrocopter? You can buy the plans and build yourself one for $1,000 to $4,000. 


— 


оттик. 2457 
ALUMINUM, | 


Yin SPRUCE FILLER 


2003-7 
AILERON PUSH ROD 
w— 2002-4 REAR SPAR 
о?утнк asst .—— 


ALUMINUM 


2002-3 FRONT SPAR 


E 2003-6 + 
кы 


2002-5 AILERON SPAR 


2001-1 
O20 Tc. 2467 


ALUMINUM 


Detail of lower wing plans (above) are for the Experimental Aircraft Assn.'s biplane. 


Most famous Great Lakes Sport Trainer 
belongs to aerobatic champ Harold Krier. 
Original model has been modernized. 
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“Sky Birdy,” by EAAer S. A. Helfferich, 
shows a growing interest in whirlybirds by 
home-built-aircraft enthusiasts. 


SOURCE 


Peter Bowers 
13826 Des Moines Way So., Seattle 98168 


Bob Bushby, Bushby Aircraft, 
848 Westwood Dr., Glenwood, IIl. 60425 


John W. Di 
Fairborn, 


е, 2840 0. 
E 


Leonard Eaves, 3818 N.W. 36th 
Okla. City 73112 


. Box 229, Hales Corners, Wis. 53130 


C. B. Falconar, Falconar Aircraft, 
Industrial Airport, Edmonton, Alta, Can. 


Harry R. Swack, Great Lakes Aircraft Co. 
P.O. Box 5974, Cleveland 44101 


C. H. Pitts, Pitts Avn. Enterprises 
P.O. Box 548, Homestead, Fla. 33030 
Chas. B. Roloff, 8748 S. 82nd Ct. 
Hickory Hills. lil. 60457 

Dorothy Smith, 1938 Jacaranda Pl., 
Fullerton, Calif. 92633 


M. B. Taylor, P.O. Box 1171 
Longview, Wash. 98632 


Volksplane Aircraft 
РО. ох 744, La Jolla, Calif. 92037 
E. 1. Turner, Turner Aircraft 
18711 Merridy, Northridge, Calif. 91324 
Volmer Jensen, Volmer Aircraft 
104 E. Providencia, Burbank, Calif. 91502 


S. J. Wittman 
P.O. Box 276, Oshkosh, Wis. 54901 


W. S. Evan’s WE-1 Volksplane uses a converted VW auto engine. 
Simple wood frame needs only prop and magneto to fly. 


Joe Hruby's “Cayuse” is a sleek, modern-looking monoplane pow- 
ered by a 100-hp engine. It cruises the skyways at 125 mph. 


1962 EAS-EAA design winner, P. Bowers’ “Fly Baby" can be built 
as a low-wing mono- or bi-plane, uses pontoons or wheels. 


4847 Tm 
EAA Outstanding Design winner, E. L. Turner built the T-40 of 
wood. It has folding wings and a laminar-flow airfoil. 


from Plans 


By THOM HOOK 


H ow many homebuilt craft, would Ohio, and other states in the Midwest, 


you guess, are flying the skies to- 
day? In fact, their number equals 
that of America's operational airliner 


fleet. 


registered 2,892 as of last August. 
Each year, 300 more join the fleet. 


one to join. 


in that order. But throughout the na- 
tion, in Canada, and overseas are 330 
chapters of the Experimental Aircraft 
The FAA in Oklahoma City Association—one near enough for any- 


A sign of growth is the week-long 


Hotbeds of interest are California, 


International EAA Sport Aviation 


Е 
CONFIGU- PLANS SOLD 
NAME/MODEL RATION ENGINE PAGES | PAGE SIZE | (AUG.'69) 
Fly-Baby Low-wing 65/85-hp IST 
One (folding wings Continental 
optional) 
Mustang Low-wing 125-hp 1 NA 
MM-1 Lycoming 
Midget Lowwing 160-hp 2| 180 500 NA 3125 | 35 NA 650 e 
Mustani Lycoming 
Mark I 
Tow-wing delta 180-hp NA 247x 307 
(folding wings Lycoming 1 | 24"x 36" 
optional) 
Cougar High-wing 85/125-hp $2,200 NA 
(folding wings Lycoming or 
optional) Continental 
EAA 
C-85 85-hp. — 
Biplane Biplane CA Е || sme 200 s1900 | $20 | 17 2x3 2,000 free 
Teal High-wing 115ћр 2| 125 450 $3,400 | $100 | 28 zxy 200 33 
Amphibian Lycoming 
Sirocco Lowwing 105-hp 2| 12 570 NA $100 | 50 | 827х117 210 33 
Lycoming to2'x 3’ 
Mustang MJ-7 Tow-wing 200-hp Fair. | 1 | 140 NA NA $90 | 100 NA NA 33 
child Ranger 
Bab; Biplane A8080-hp | 1 | 118 250 $3,000+| $ 50 | 19 NA 200 32 
Gt. Lakes Continental engine 
Gt. Lakes Biplane 150/165-hp | 2 | 125 360 $3,500 | $150 | 200 | 8%”х11” 130 $3 
Trainer Ranger or 50 $xe (both $4) 
Continental 
Pitts Special Biplane 125-hp l| 130 350 | $2575 | $100 | 10 | 30x42" | 1,500 33 
Lycoming 
Breezy RLU-1 Parasol 90-hp 2 75 250 $3,650 | $ 25 15 | 187x24" 200 $1.50 
Continental 
Smith Mini- Biplane 100-hp I| n7 360 $1,855 NA 
Lycoming 
Coot Model A Mid-wing. 2 NA $25 (100 
single-boom ч 110/ во | 209 | 8%"x12" 4 x 5 photos) 
Coot Model B Twin-boom Continental |2| 120 $300 |1 12 | 18" x 24 NA OR 
tail $3 packet 
Volksplane Low-wing 1200/1600 VW 70 $1,000 IPxir 
WE-1 40-bhp VW 
Turner T-40 Low-wing D 1| 145 NA zxy 
Continental 
Sportsman High-wing 85/100hp | 2 85 250-sq.-ft. 
Amphibian Continental Blueprints 
0-22 
man High-wing 85/140hp | 2 
Tailwind W-8 Continental 
or Lycoming 
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Most reali: 
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Strictly a fun plane, “Breezy” is a two-place 
parasol craft designed by C. B. Roloff. Its 
flying range—about 140 miles. 


Convention and Exhibition held each 
summer at Greater Rockford Airport, 
80 miles northwest of Chicago. Some 
600,000 visitors now attend annually 
—nearly 4,000 by private aircraft—to 
admire the display of homebuilts, an- 
tiques, and World War II war planes. 
Conventioneers attend lectures and 
forums, see films, and rub elbows with 
successful homebuilders. Air traffic 
during the convention flybys peaked 
safely one day at 10,007 movements 
—double that of O'Hare and Kennedy 
International. 

A plethora of plans. Many kinds of 
airplanes can be built from plans. 
The latest EAA Directory for the 
Homebuilder ($2.50 from EAA, P.O. 
Box 228, Hales Corners, Wis. 53130) 
pictures more than a hundred differ- 
ent fixed-wing, powered planes and, 


ic P-51 replica, Marcel Jurca’s MJ-7, is powered by a 
200-hp Ranger engine. Prototype has 50 flying hours on it so far. 


Fiberglass-covered Dyke Delta JD-2 has 
steel-tubed fuselage, wing spars, and tail. 
A four-seater, it cruises at 170 mph. 


for the specialists, more than 30 
gliders, gyrogliders, sailplanes, and a 
true helicopter. 

Plenty of help is available, too. 
EAA chapter meetings offer members 
a chance to pool their diversified in- 
formation. However, each buyer signs 
an agreement with the designer to 
build only one plane per set of plans. 

Chapters also can get into the econ- 
omies of group purchasing to lower 
costs, particularly for aluminum. 

Time-saving aircraft part kits are 
advertised in all the magazines cater- 
ing to the homebuilder. But you 
should not dream of buying parts you 
can bolt together to form a ready-to- 
fly plane. A basic rule set by the 
Federal Aviation Administration for 
earning an “Experimental” certificate 
is that at least half the work on the 


How long does a 


To build an amphibian requires patience 
more than any other quality. Russell Fat- 
zinger, 55, of Baltimore, spent 973 man- 
hours building his first Volmer Sportsman 
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homebuilt take? 


five years ago. He has logged 1,000 
hours on it since then. Now he is modi- 
fying a second Volmer. 

For his first job, he bought Sitka sea- 
soned spruce from a nearby lumber- 
yard. A time-saver for all Volmer build- 
ers is the Aeronca wing. It costs $500 
new, but only $250 used. 

Excluding some outside professional 
welding, Fatzinger's first plane involved 
973 man-hours, split up as follows: 
building the frame, 306; landing gear, 
48; buying and attaching Aeronca 7-AC 
wings, and hooking up control cables, 
354; fitting and painting the canopy, 
65; installing brakes, wheel work, cov- 
ering tail empennage, repairing wing 
tips, 78: work on used 85-hp Continen- 
tal engine, 39; installing the engine, 71; 
and the simpler welding, 12. 


Folding-wing Cougar 1 by Charles Goodrich cruises at 140 mph. 
An economical side-by-side homebuilt, its plans sell for $20. 


Speed breakthrough for two-seater is Tay- 
lor's Coot Amphibian model B with twin- 
boom tail. Model A has a single boom. 


plane must be fabricated and assem- 
bled by someone undertaking the 
project solely for personal education 
or recreation. 

Inspection required. After buying 
plans, the prospective builder visits 
the local FAA General Aviation Dis- 
trict Office (GADO), which provides 
advisory circular AC 20-27A, “Certi- 
fication and Operation of Amateur- 
built Aircraft." (Or he can get a free 
copy from the Dept. of Transporta- 
tion, FAA, TAD 484.3 Distribution 
Unit, Washington, D.C. 20590.) 

Components and instrumentation 
are left to the builder's discretion, 
but it is wise to use federally approved 
materials of aircraft quality. Nor- 
mally, your aircraft needs an FAA in- 
spection before you cover it and again 
before your test flight. 

In between, the Experimental Air- 
craft Assn. has one of some 250 de- 
signer examiners who will look at your 
project and point out substandard 
workmanship that should be corrected 
before FAA inspection. 'The examiner 
will also urge you to file all receipts 
and invoices covering purchases, as 
proof of material used. 

Before the test flight, engine tests 
are run following the particular man- 
ufacturer's recommendations. Fuel- 
flow testing is done without the en- 
gine running, but it must be tilted 
upward 45 degrees to determine if 
you will get fuel while climbing, bank- 
ing, and the like. 

“Must” guides showing how to com- 
plete basic forms are illustrated in 
the 62-page EAA Aircraft Builders 
Handbook ($2) and in the latest 
Data Book for the Aircraft Home- 
builder ($2.50 from EAA). They 


Continued on page 116] 


Cadet 60— 
built heavier and tougher 
than it really has to be 


a Powerful 4-cycle, 6-hp 
Wide-track design, low engine. Recoil or electric 
center of gravity and high- start. 


flotation tires for maximum 
stability. Geared, auto-type 
Steering—cut a tight 24-inch 
radius turn with ease. Sleek, heavy-duty fiber glass 
body. Can't rust or dent. 
Underneath is a full-length 
/ Steel frame chassis. 
/ Absorbs the twists and 
strains of roughest lawns. 
Shift into any of 4 speeds This riding mower is tough 
| € 
Р = i = 


forward or 4 speeds reverse. enough to carry a snow 
Right pedal controls thrower! 

forward travel, left pedal - 

controls reverse travel. ie 
Positive ''dead-man's i 

control” for safer mowing. H > —À 


Save power while starting 
with extra-safe engage- 
disengage mower lever. 
Mower cuts a 32-inch-wide 
swath. Cutting height is 
adjustable from 1%; to 4 
inches, with 1% inch 
floating action to reduce 
scalping. 


Cadet is for keeps 


one. Jo of attachments qne: snow E INTERNATIONAL 

rower; landscaping or sn i 

sweeper and many More. Your International | HARVESTER COMPANY 
HS ens io I iho Yellow Pages under E Wil: Chicago, Illinois 60611 


Blade dozes a 36-inch path Snow thrower clears a 32-inch lane Dump trailer—3Ye-bushel capacity 


cm. 


The ATV 
You Make 
from a Kit 


Everything you need 
for all-terrain fun— 
just bolt it together 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


Complete kit includes pre-welded steel 
body, tires, drive mechanism, seven-hp 
engine, and dual control sticks. 


i LaL | 


Mini-Scat doubles as a helper around the 
yard. Attachments include gang mower, 
sweeper, roller, dozer blade, and trailer. 


Exposed chains (above) restrict use in 
deep sand and mud. Photo, right: engine 
and drive train. Big double pulleys turn 
chain sprockets; smaller ones on double 
jackshafts provide forward and reverse. 
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Mini-Scat can scramble up 45-degree hills on its 7'2-inch tires. Chains are optional. 


К. C. F. Struck's remarkable 
Mini-Dozer kit [PS, May '67]? 
Well, now he's come out with the 
Mini-Scat, an assemble-from-the-kit 
ATV. And unlike other ATVs, it has 
a utilitarian side. With low-gear capa- 
bility and an assortment of attach- 
ments, it doubles as a garden tractor. 

It's only fair to point out that the 
Mini-Scat won't give you the high- 
speed, skyrocketing leaps and wild 
performance typical of high-powered 
ATVs. It's not that kind of machine. 
The four-stroke, seven-horse engine 
gives you a safe and comfortable ride. 
Struck's ATV goes forward steadily— 
up to 10 mph—backs up, climbs 45- 
degree hills, and turns in its own 
shadow. Moreover, set up for 215- 
mph tractor operation, the solid-steel 
workhorse will bull garden equipment 
around your yard all day long. The 
six big, soft tires are kind to tender 
lawns. 

If the sharp lines of the Mini-Scat 
seem functional, they are. The 14- 
gauge steel hull will last a lifetime. 
Joints are watertight, and the whole 
machine floats high and dry with 10 
inches of freeboard. Optional free- 
board extensions are available for ex- 


чы 


i 
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tended water use, and the straight 
rear transom will take a small electric 
outboard. 

The kit comes to you with all weld- 
ing done. All you do is bolt parts 
together. Or you can buy just the 
plans—for $5, including layouts for a 
plywood hull. Drive-train parts are 
available on an individual basis. Any 
way you approach the Mini-Scat, it's 
a project that you'll find is loaded 
with built-in fun. 

'The control system works exactly 

the way your instincts say it should. 
Push both handles forward, you move 
forward. Pull both back, and you 
move back. To turn sharply, just 
push one and pull the other. Al- 
though the entire drive works on a 
system of belt-tightener clutches, the 
geometry is excellent and the response 
is smooth and efficient. Some far 
more expensive machines are not as 
good. 
The drive line is simple to main- 
tain. A single pulley on the engine 
shaft drives a double-surface belt. 
The belt wraps clockwise around one 
jackshaft pulley, counterclockwise 
around another. Thus, the jackshafts 
turn in opposite directions for for- 
ward and reverse. Each jackshaft has 
a pulley at each end to drive belts to 
the large pulleys, shaft-coupled to the 
sprockets that drive the chains on 
each side. Pushing either control 
lever forward or back tightens the 
forward or reverse belt on that side. 
Everything works fine. 

Mini-Scat offers electrical options 
for starting, lights, and an electric 
outboard. Lawn and garden attach- 
ments are available. The basic kit 
(from the C. F. Struck Corp., Cedar- 
burg, Wis. 53012) costs $498.95 with 
recoil-start engine. 
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STANLEY | 
helps you do things right 


Р.З. Made by the same Stanley that makes the finest power tools 


Trail Stove Shields Canned Heat from Wind 


Canned heat—Sterno is the familiar 
and 


Aluminum heat chamber (partly assembled 
at right) is modified drinking cup. Three 
big holes in side were made with the 11⁄4 
radio socket (chassis) punch shown, bor- 
rowed from a ham operator. Alternate meth- 
od: a hole saw in your drill press. Saucer 
base can be snugged into soil, far right 
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ам DARD WASHER 


($3-— "20 NUT 


ов 
PLASTIC SAUCER, 


brand—is the cleanest, ғ 
most portable cooking fuel for E 
packers. But there's no practi 
stove made for the small-size can—no 
Stove you can use on uneven ground 
or without a big windscreen. 

Make this lightweight model and 
you can set up your kitchen any- 
where. Just turn the internal screen 
toward the wind and light up, as 
shown below. Stove and a can of fuel 
will pack inside a quart cook pot. 

The nontip base is made by center- 
drilling a copper saucer bought in a 
crafts store.—Norman Fallon 


PS PROJECTS 


Easiy built, this useful jig will prove 
invaluable in a metal-working shop 
for holding small parts and metal 
pieces which must be soldered or 
brazed. It will also keep pieces in 
position when you use epoxy cement 
or other adhesives. 

The photo shows how the jig is 
used in a small soldering job, but 
there is virtually no end to the ways 
that you might be able to use it. 

The cast-iron base was salvaged 
from an old piece of lab equipment I 
had on hand. Something similar can 
be used so long as it forms a solid sup- 
port for the parts attached to the 
small, round worktable. 

A spring clip is pivoted оп a bracket 
which allows it to be used in either 
a vertical or horizontal position. One 
of the parts to be joined is held in 
this clip. The other is supported in 
a second clip attached to an ad- 
justable arm which can be raised, 
lowered, or moved sidewise. Thumb- 
screws tighten up all joints and slid- 
ing members. 

Because of this infinite adjustabil- 


Simple Jig Holds 
Small Parts for Soldering 


V 


ity of the two holding arms, parts to 
be joined can be arranged in any po- 
sition you may want. 

The worktable is a circular piece 
of birch plywood with a top face of 
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ae RING PRESSED 
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8-32 THUMBSCREW 
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Уа" BOLT IN PIECE OF STEEL ROD. 
OR v2" DRIVEN IN PIPE, DRILLED: 
PIPE AND TAPPED 6-32 


СЕТ Т0 HEAVY 
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sheet metal. The center support is a 
piece of pipe. A piece of 4%” alumi- 
num attached to the underside of the 
table supports the adjustable holding 
arm.—Harold P. Strand 


New, king-sized 
360°“ vials 


24" extra strei 
P aluminum frame. 
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GO GUM carburetor cleaner keeps 


engines regular. GO GUM—removes 
gum, varnish and sludge in carburetor 


and fuel system. Regular use of 


GO GUM prevents sluggish perform- 


ance, rough idling, stalling and fuel 
waste. Works while you drive. 


The laxative for 


Another dependable from DeMert 


DeMERT & DOUGHERTY, INC. /5000 W. 41st Street/Chicago, Illinois 60650 


каў дин YS SCHOOL “NOTE TIN 


Ier m 


The secret of 
teaching yourself music 


Learn guitar, piano, organ, etc. at home, in 
spare time. Play simple, familiar tunes right 
from the start. Clear text, big pictures and re- 
markable Note-Finder (above) help you learn 
quickly. Join 1,350,000 USSM students. For 
free booklet, send name, address, zip; list 
instrument you want to learn. U.S. School of 
Music, Studio 156, Port Washington, N. Y. 
11050. Approved N. Y. State Education Dept. 


End squeaks in 
children’s swings 


and play equipment. 


When your children’s backyard play 
equipment, swings and see-saws 
squeak, save your nerves — with 
3-IN-ONE HOUSEHOLD OIL 
SPRAY in the aerosol can. It sprays 
deep into rust spots to end annoy- 
ing squeaks. Lubricates and cleans, 
to prevent rust and 
tarnish. Get 3-IN- 
ONE HOUSEHOLD 
OIL in the aerosol 
can or squeeze can. 
In hardware stores 
and supermarkets. 


3-IN-ONE® 


HOUSEHOLD OIL 


SHOP TALK 


By ROBERT P. STEVENSON. 


A couple of news notes about home-shop power tools 


What would you consider “the perfect starter group for the home 
workshop” when it comes to stationary power tools? Rockwell makes 
what seems a very sensible combination in its current promotion—a 10” 
table saw with extension wing and stand, a radial drill press, and a 4” 
jointer. You could do a lot of fine work with a set of such tools. . . Black 
& Decker dealers now are offering a fine woodworking manual, How to 
Get the Most Out of Your Radial Arm Saw by Howard Silken, an expert 
in the use of this tool. You can also get the book by mail by sending 
$4.95 to Walter Stiffler. Black and Decker, Towson, Md. 21204. 


Noncorrosive staples? They’re available, if you hunt 


One reader writes that he settled for standard staples for applying 
new covers to his boat seats when he couldn't locate brass or copper 
staples. I put the problem to stapling-tool makers. Bostitch replied: “We 
manufacture stainless-steel and copper-alloy staples, popular with 
yachtsmen. These may be applied with our T5 tacker.” Swingline also 
had a good answer: “We manufacture a Monel staple, a nickel alloy 
superior to copper and brass in rust and corrosion resistance.” So if you 
need such staples, insist that your dealer order them. 


Collection of 1,000 ancient tools now on display 


Visiting New York City this summer? Make a note: Currently on 
display is one of the best collections we've seen of tools dating from 
medieval times up through our Colonial period. They're at the Hall- 
mark Gallery (Fifth Ave. at 56th St.) and admission is free. Collector 
Aaron Rose scoured Europe and the U.S. for these tools for six years. 
He has now crowded himself out of his apartment, so he'll sell the 
collection when the exhibition closes, July 16. Before you enter a bid, 
be advised that he hopes to serve as consultant or curator to the buyer— 
preferably an organization that will keep the tools on display. 


Special tool for scribing sheet plastic now a best seller 


Would Plexiglas buyers also buy a special cutting tool? Our friends 
at Rohm and Haas debated this question some months ago while dis- 
cussing the recent introduction of a variety of Plexiglas sheet materials 
for sale through hardware, building-supply, and glass dealers. It was de- 
cided to offer a penknife-like tool (below right) at a suggested price of 
$1.98. Word now comes that there have been many takers. You score 
smooth-surfaced acrylic sheet by pulling the tool several times along a 
straightedge (below left). You then snap the line over a dowel (center 
photo). The tool is not recommended for patterned Plexiglas. Can't 
find it locally? Check the yellow pages for an authorized Plexiglas deal- 
er, or write Rohm and Haas, Independence Mall W., Philadelphia 19105. 
You may want their 25-cent project booklet, too. 
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A Tool for Tracing Contoured Parts 


Tuis tracing tool greatly simplifies 
the reproduction of parts with irregu- 
lar contours. An ordinary scriber 
can't accurately trace parts with ex- 
ternal chamfers or radii—the edges of 
the part lack a firm bearing surface 
for the scriber, and it can easily slip 


Tool will scribe the outline of a turned 
part onto stock to be used as a template for 
duplicates. Also, plan-view outline is eas- 
ier to measure than the original turning. 


out of square. This tracing tool auto- 
matically maintains a square angle 
between the edge being traced and 
the stock being scribed. You get per- 
fect tracings, even when making tem- 
plates from turned stock, as shown be- 
low, left.—Marvin E. Duchoviner 


STOCK BEING 
TRACED 


You can trace directly from original onto 
stock from which duplicate will be cut. 
When making many parts, cut, finish, and 
test the prototype, then trace in multiples. 


You adjust blade with two machine screws 
so scribing point rides at the correct depth. 


BLADE HOLDER 
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А 56 Bargain right under your nose. 


Our full-sized Roi-Tan has such great taste it’s 
the best selling 10¢ cigar. So now we "d like to tell you 
about a 5¢ “bargain that tastes every bit as good. 
It’s 


the Roi-TanTip. It costs 


the same as a lot of other tipped 
cigars, but that’s where the 
similarity ends. 

And, we make two other 5¢ 
cigars, besides. Trumps and 
Cigarillos and a 4é cigar called 
Golfers. They all have that 
great Roi-Tan taste. And 
they all cost a nickel or less. 


Roi-Iàn The Crowd Pleaser. 
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Why TWO Miter Gauges 


Are Better Than ONE 


By R. J. DeCRISTOFORO 


Having two miter gauges for a table 
saw is not the personal indulgenc 
you might think. It merely goes along 
with a very wise thought: that every- 
thing done to make work more con- 
venient and to minimize the chance 
of human error will help produce 
more accurate cuts—faster. 

An example is miter-cutting that 
requires readjusting a single miter 
gauge to make mating cuts. This oc- 
curs when the stock is so ped that 
it can’t be flipped over. 


For cutting coves, yoked gauges provide 
best support. Since you can read the angle, 
note it down so you can create same setup 


if you need to duplicate the cove later. 


Your second miter gauge need not 
be a duplicate of th® one you already 
own. But be sure that the bar fits the 
table groove: 

Since a miter gauge i 
tool, st learn to 

and to set them right. 

Take enough time, the first time you 
reset, to be positive. If you don't, 
you'll face the job anyway when you 
become aware of bad cuts on the good 
stock you've spoiled. 

good idea, too, whether you 

h one miter gauge or two, to 
keep the table surface cle: 
waxed. Smooth-sliding tool. 
both accuracy and safety. 


Stock can't be flipped? Set gauges to ор. 
posing sides of normal 90-0; setting. 

se them as shown or in same table groove 
or backwards, depending on shape of stock 


For crosscutting, voke a pair of gauges 

п a fence—most gauges have holes for 
screw attachment. This is good for lom 
pieces needing support on both sides of 


blade, and for pieces too short for gauge. 


Reattached at angle, same fence is good for 
many miters—especially those on flat stock 
you can flip for mating cuts. up shown 
cuts down creep that ruins many miter cuts 
the fence can be faced with sandpaper. 


Gauges needn't be twins to work well to- 
gether, though bars must be identical to fit 
table grooves. But buy one at least as good 
as the one that came with the saw 


Schicks cordless 


shaver gives you less 
for your money. 


its 
Less to store all 
Less to plug in built in. 
Less to break 
Less to lose... 


The headguard, the transformer, the charger—the 
Schick Retractable has everything built in! 
Forget to charge the batteries? Just plug this cordless directly into 
an outlet (with the single cord we give you)—and shave instantly! 
Ordinary cordless shavers nee ‘a stuff. But the 
extra protection, no extra power units. Solid State is 


Solid state design. And a solid state coi 
self-sharpening chromium steel blades. 
Nothing shaves closer and easier. 
The Schick Retractables—you need a lot less, to shave a lot better. 


The '71 Cars: What Detroit Isn't Telling You Yet 


well-equipped model could top $3,000. 

Key specifications of the car are: 
new four-cylinder OHC aluminum 
engine, 2,100 lbs. curb weight, four- 
passenger seating capacity, 97-inch 
wheelbase. Other mechanical features 
include front disk brakes and coil- 
spring suspension on all four wheels. 
Horsepower ratings will start at 95, 
going up to 140 ultimately, depending 
on carburetion. 

Chevy claims the new car will “go 
as far on a quart of gas as some big 
cars do on a gallon." Translated, that 
means about 28 or 29 mpg—maybe 
even 30. 

Ford's Pinto—the car with more 
code names than a master spy ( Phoe- 
nix, Special Maverick, Pony) —has 
only one body style, a two-door sedan. 
In most respects, Pinto is similar to 
the small Chevy. It holds four pas- 
sengers on two front bucket seats and 
a minimal-comfort bench rear seat. 
Its four-cylinder OHC cast-iron en- 
gine with 122-cu.-in. displacement is 
rated at a base 86 hp, but can be 
boosted to about 125 for high-per- 
formance models. Automatic trans- 
mission, air conditioning, and other 
extra-cost options are provided for 
in the layout of the car even if they 
are not initially offered when the car 
debuts in August. While Ford design- 
ers had one eye on the imports when 
they drew up the first Pinto, you can 
see the car is also built to compete 
strongly with the small Chevy. 

But Pinto is markedly smaller than 
the Chevy: three inches in wheelbase 
and eight inches in overall length. 
Combine that with the smaller engine, 
and you come up with a car potenti- 
ally more economical to operate. You 
can also expect the Pinto to sell for a 
trifle less than the small Chevy when 
prices are announced in September. 
giving Ford an added jump on its 
biggest competitor. 

After the small cars, is there any- 
thing else new for 1971? 

Definitely yes. Each of the com- 
panies has new body styles in at least 
one model line. Two new engines, the 
first four-wheel anti-skid system, 
more side-impact safety bars, and a 
drastic cut in the number of models 
offered round out the other highlights 
of the new cars. Most sweeping en- 
gine change, of course, is the switch 
to low-compression ratios on virtually 
all ’71 power plants to accommodate 
lead-free fuel (see page 45). 

General Motors. Three basic Fisher 
bodies are completely restyled—B, C. 
and E. These include all the full-size 
models and the personal/luxury group 
of Toronado, Eldorado, Riviera. All 
the other GM cars will get facelifts at 
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most. while Camaro, Firebird, and 
Corvette will continue unchanged. 
Look for highly formal roof lines in 
the Cadillac, Olds 98, and Buick Elec- 
tra 225. Rear windows will be small, 
"C" posts will be extra wide. Rear 
fenders on the Electra will be higher. 
verging on the point of being fins! 
Chevrolet, Buick, Pontiac, and Olds 
medium-price cars also will have a 
formal look in the four-door models, 
but the two-door body is sportier. 
Chevy has a sloping roof on one two- 
door with lots of glass at the rear, 
something like the 1959 models. 

All GM full-size cars will get the 
double-thickness roof that was intro- 
duced on the 197044 Camaro. It 
strengthens the rollover protection, 
adds to structural rigidity, and pro- 
vides better sound isolation than pres- 
ent, single-sheet roofs. 

Major styling changes can be seen 
in the Riviera. Its back window and 
trunk line is similar to Buick’s of 20 
years ago! Toronado will drop the 
sporty image in styling and engineer- 
ing of its models, and concentrate on 
selling the car as a “luxury” automo- 
bile, emphasizing prestige. While Tor- 
onado will keep its front-drive system, 
the rear suspension will be changed 
over to coil springs instead of the leaf 
presently used. The new springs, 
spring seats, and axle trailing arms 
are the same as on the Olds 98. 

Pontiac is preparing a luxurious 
new model to compete in the upper 
medium-price range of the market. 
Called the Grand Ville, the car will 
feature single headlights and a mas- 
sive centered grille of egg-crate tex- 
ture. Pontiac plans to replace the 
Bonneville with this car at the top 
end of its market. 

Front disk brakes will be standard 
equipment on all full-size GM cars. 

Ford. As at GM, the big Fords and 
Mercuries will be newly styled. Year 
by year, these cars seem to grow 
bigger, more luxurious, and 1971 will 
see this trend continued. The big cars 
will get hidden wipers, hidden an- 
tennas, and a new 400-cu.-in. engine. 
Formal roof styling is featured here. 
too. Two- and four-door models have 
an extra-wide “C” post and tiny back 
light that has a vertical crease pre- 
cisely in the center. Door handles are 
pull-type. Inside, the instrument 
panel of the Ford is a dead ringer for 
the present Cadillac, with all the in- 
struments inside a wide-winged sec- 
tion directly in front of the driver. 

Lincoln Continental and Mark IIT 
are virtually unchanged, and Ford’s 
intermediate lines get only modest 
grille changes. 

Maverick will he offered in а 110- 


inch-wheelbase four-door model to be 
sold through both Lincoln-Mercury 
and Ford dealers. The L-M Maverick 
will be called the Comet. It will cost 
slightly more and sport more optional 
equipment, including a 302-cu.-in. V8 
engine. 

Ford’s Mustang and Cougar will 
also be completely restyled. Ford will 
continue all body styles in these 
model lines: convertible, notchback. 
and (in Mustang) a fastback. Most 
striking in the sporty group is Mus- 
tang’s fastback, a design that looks 
like something out of Daytona. 

Chrysler. Chrysler will slash 27 
models in a move to cut costs by re- 
ducing the variety of cars offered by 
the company. Although no firm num- 
bers are available from other makers, 
Chrysler’s cut is expected to be copied 
by GM, Ford, and American Motors 
in coming years. Specific models 
dropped in the cutback are Belvedere 
and Coronet two-door sedans, all con- 
vertibles except Barracuda and Chal- 
lenger, Imperial Crown two-door, Po- 
lara station wagons, and all Monaco 
500 models. 

Chrysler will rearrange its model 
lineup to end duplication, especially 
in the sporty intermediate grouping. 
Five Charger models will be built, all 
two-door hardtops. Two of these will 
replace the discontinued Coronet 
models. Dodge will get a version of 
the Plymouth Duster, call it the Dart 
Swinger and Swinger 340. This car 
will be built on the Duster 108-inch 
wheelbase instead of the Dart 111- 
inch wheelbase. 

Completely new at Chrysler for 
1971 are the intermediate cars. They 
will have hidden wipers, ventless door 
glass with a 43-inch-radius curvature, 
pull-type door handles, and front 
bumpers that loop around the grille. 
All these cars will have shorter wheel- 
bases and shorter overall lengths, but 
overall width will be slightly greater. 
Two wheelbases will be built for the 
intermediates. a 115-inch for the 
two-doors, a 117.5-inch for sedans 
and wagons. Rear track has been 
widened: 3.2 inches for hardtops and 
sedans, 4.2 inches for wagons. 

Intermediate wagons will have 
built-in air deflectors for the rear win- 
dow and a new tailgate that opens like 
a door, even with the window in the 
up position. 

Dart and Valiant will have minor 
changes to grille and parking lamps. 

Full-size Chrysler, Dodge, Plym- 
outh and Imperial models continue 
the same sheet metal for the most 
part, and are changed in grilles, tail- 
lights, rear bumpers, and fender ex- 
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This Atlas fiberglass belted tire gives you a mileage performance you never 
thought possible. It delivers thousands more miles than even our best selling tire. 


The new Atlas Plycron 2 plus 2* was 
put through one of the industry's toughest 
road testing programs. Results: The Atlas 
Plycron 2 plus 2 delivered an average of 
35%t more miles than even the famous 
Atlas Plycron. (This is the tire that, tradi- 
tionally, has outperformed 4 ply major 
brand replacement tires in mileage tests.) 

New construction puts the Atlas 2 plus 
2 ahead. Two fiberglass belts are bonded 


onto a tough Vicron polyester cord body. 


And for traction, the unique wide tread 
design literally puts hundreds of gripping 
edges on the road at all times. 

These features add up to less tread 
squirm, extra mileage. 

For good value you can't beat the 4 
ply Atlas Plycron tire. And, for even 
greater value get the new Atlas Plycron 
2 plus 2. You'll like the way it performs. 


You'll like the money you save with every 
extra mile. 

And remember, Atlas batteries and 
accessories as well as tires are sold at 
over 50,000 leading service stations 


ATLAS 
PLYCRON 252 


Trodemarks "Atlos," "Plycron," "Vicron," Reg. U.S. Pot. ОН, 


“Trademark. Ф© 1970 Atlas Supply Company. 


dAveroge of oll tests run simultaneously by independent test fleet during lost 12 months, 


The '71 Cars 
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tensions. All these cars will have 
power front disk brakes standard. 

Most interesting mechanical design 
is the proposed four-wheel skid con- 
trol that will be offered on the Im- 
perial. The system is made by Ben- 
dix, and is the first to control skid on 
all four wheels instead of just the 
rear wheels, as the present Ford and 
GM units do. 

Chrysler will also have a new 360- 
cu.-in. V8 that is designed especially 
for full-size-car use. Taken from the 
318 V8 design, the new engine fea- 
tures smoothness, quietness, and low- 
speed torque. With a compression 
ratio of 8.7:1, the stroke is 3.58 inches. 

American Motors. Fresh from the 
introduction of Gremlin and АМХ /3. 
American Motors has an all-new 
Javelin ready for 1971. The sporty 
car features raised front fenders that 
follow the curvature of the wheel 
wells, but still retains the successful 
Javelin look of previous years. AM 
also will put rubber-covered bumpers 
on the Javelin as an extra-cost option, 
a technique that will spread to all 
sporty cars during the coming months. 

Ambassador and Rebel are sched- 
uled for a major change in 1972, so the 
new models will have only facelifts 
this year. Rebel’s rework will be more 
extensive, though: The sheet metal is 
all new, from the cowl forward. Am- 
bassador has a revised grille insert 
and tail lights. American Motors’ 
other cars, Hornet and Gremlin, will 
be virtually unchanged, since they 
were introduced for the first time 
within the last 12 months. 

There you have it. Even though 
the small cars are stealing all the 
headlines, Detroit is not forgetting its 
bread-and-butter changes. Whether 
you plan to buy a car that is small, 
big, or in-between, you'll find some- 
thing new in the ’71s. u: 
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“Could you give me a 
rough estimate of how much you're 
going to overcharge me?” 
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Build This Pop-Up Camper 
[Continued from page 66] 


any lifting action at turnpike speeds. 

On our trip, we avoided loading the 
floor of the galley with luggage; you 
add enough weight here by stocking 
the cupboards. Keep as much weight 
as possible forward, over the wheels. 

Easy to set up. One great advantage 
of this rig is the ease and speed with 
which it sets up when you've arrived 
at camp. In fact, I got so good at it 
that neighboring campers would gath- 
er around, asking me to run through 
the steps again. It reached the point 
where my kids were taking bets on 
how fast I could do my act. 

The “Dutch” door at the rear is 
glazed with storm-window plastic 
bought in a hardware store. I avoided 
safety glass because of its weight. 
The use of ordinary window glass 
isn’t recommended; in some states it’s 
against the law. 

The cap is all aluminum, made of 
0.030 anodized sheets (they come 
48"-by-120") over a frame of %”-Бу- 
l'-by-1" angle made by Reynolds. 
Assembly is by means of Pop rivets 
—the new liquid-and-pressure-tight 
aluminum type (Cat. No. A42CE). If 
you can’t find these at your hard- 
ware store, ask the dealer to order 
them for you. They are self-sealing 
and will give a watertight cover. 
(Regular Pop rivets, when set, have 
a hole clear through.) 

To make the two long seams and 
the peened-over side seams water- 
tight, I went to 3M Weatherban No. 
202 sealant. It comes in cartridges, 
applies easily, and makes a tight bond 
if both surfaces are free of grease and 
grime. I also ran Weatherban along 
some of the long front-to-back ribs, 
where it acts as an adhesive and keeps 
the large aluminum-skin sheets from 
vibrating. 

After trying several types of locks 
for the folding side panels, I settled 
on Amerock’s No. 7020 cam-action 
sash locks. The same company offers 
a new magnetic self-closing hinge 
(No. T-7629) that worked so well on 
the camper that I’ve since been pres- 
sured by my wife to change all the 
hinges in her kitchen. 

Off in minutes. The three units of 
the camper can be unloaded from the 
station wagon as fast as they went on. 
Removing both 5/16” pivot bolts re- 
leases the cap so it can be lifted (one 
man on each side) and carried free. 
To remove the other two sections, you 
first loosen the 14” bolts at the four 
rain-gutter brackets. (When you shop 
for these brackets, buy the strongest 
available. I chose a set made by Sal 
Metal Products Co., 120 Freeman St., 
Brooklyn, N.Y., and marked Sam- 
sons Surfboard Carrier No. 3100 S. 


My modifications are shown on the 
set of PoPULAR SciENcE Projects 
Plans described on page 66. I've since 
found an even heavier-duty car-top 
bracket made by Leichner Mfg. Co., 
1510 N. Neil St., Champaign, Ill.) 

Next, remove the four М” carriage 
bolts that secure the overlap at each 
side. Finally, at the rear of the galley 
section. just under the lifting handles, 
are the 5/16" threaded tie rods that 
hook under the bumper. Their turn- 
buckles should be only hand-tight- 
ened so no strain is put on the overlap. 
Disconnect the tail-light electrical 
harness and lift the galley free. 

I usually set it on my youngster's 
little red wagon to wheel it into the 
garage for storage. But the Project 
Plans show a wheeled dolly that you 
can build at your leisure. 

Even though the wagon's tail lights 
are plainly visible with the camper 
mounted, I added a set to the rear of 
the camper and moved my license 
plate to that new location. 

Because of the height of the tail- 
gate, climbing in and out of the camp- 
er is a strain. We solved this with 
the purchase of a three-step alumi- 
num ladder, which we carry folded on 
the floor of the galley. I added two 
triangular brackets to the rear legs 
which just fit under the galley section 
and keep the camper from bouncing 
every time someone steps aboard. 
The kids used the ladder for climbing 
into the upper bunk, as well. 

Two final suggestions: Install a 
rear-view mirror on the right side of 
your wagon; it's needed for getting 
back into the cruising lane after 
passing a car. You're still able to use 
your inside mirror, but it gives you 
tunnel vision—straight back, with lit- 
tle to either side. 

And call your insurance agent for 
assurance that you're covered for tot- 
ing something on top of your wagon. 
Be sure he understands what the 
camper is, and get his confirmation 
in writing. Some policies don't cover 
anything carried on top of a car. 

One for the road. A patent (No. 
3-411-819) has been granted for a 
station-wagon car-top camper, so the 
use of this design for any commercial 
purpose is prohibited. Purchase of 
the plans, however, includes permis- 
sion to build a single unit for your 
personal use. 

And if you don't want to tackle the 
construction, you may be able to buy 
such a unit readymade. As this issue 
went to press, a company named Con- 
solidated Camper Corp., 450 Seventh 
Ave., New York City 10001, had been 
formed to market it. Write them for 
information and price. Uu 


Build a ZOOM SWING 
[Continued from page 96] 


side frames. To do this, I cut six 
seven-degree wedges, used in final 
assembly as the crossmembers are 
bolted to the side frames. This is a 
good deal easier than attempting to 
make 97-degree miter cuts here and 
there on the hard-to-handle four-by- 
four stock. 

The dimensions shown in the draw- 
ings are not critical. The swing could 
be higher than the 8’ shown—and it 
could be about as long as you want 
it to be. The track comes 12’ maxi- 
mum, but splices are simple at hanger 
points. However, don’t increase the 
height without increasing the length, 
or the entire swing frame will pitch 
forward when the swinger comes to 
the end of a cycle. The 8-by-10 pro- 
portion is about right. 

Worksaving tips. Actually building 
the swing turned up a few: 

1) Assemble the frames on a drive- 
way, one on top of the other. Put in 
the diagonal cables and snug up the 
turnbuckles. 

2) Stand one side up against the 
garage. Maneuver a car into position 
and lean the other side against it, so 
the two sides are about the right dis- 
tance apart. Then install the cross- 
beams. 

3) Enlist the help of some friends 
and carry this assembly to the spot 
where it will finally stand. Spread 
apart the bottoms of the frames the 
proper distance, and tap stakes into 
the ground at the ends, to hold them 
parallel. 

4) Install the diagonal strap braces 
at the upper ends to provide lateral 
stability. 

5) Remove the bolts from the 
BBXT2600 hangers and replace them 
with eyebolts. Close the S-hooks on 
the eyes of the bolts, and hook on the 
two chains. Cut the chains to actual 
length later. 

6) To keep the hangers from run- 
ning off the open ends of track, cut 
four 1’ lengths of two-by stuff to 
slip inside, bolting them as shown in 
photo. Put the stops in one end of 
each length of track, insert the hang- 
ers, then put the stops in the open 
ends. 

7) Mount the tracks, using the 
standard brackets that go with the 
track. 

8) Assemble the seat—an 18” 
length of 34" plywood about 9" wide 
and a pair of U-bolts—as seen in pho- 
to, and suspend it from the chains. 

There’s no need to paint the cedar 
used in the Zoom Swing, unless you 
want it some color other than the nat- 
ural silver gray the wood turns, as it 
ages. A wood preservative on the 
lower rail is a good idea. [ен 
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Anti-Car-Theft Device Competition 


dant’s card for use as an aid in 
stealing the car has no value. 

The underhood unit is a compact 
solid-state electronic panel containing 
a series of AND gates and another of 
NOR gates. (An AND gate allows 
current to pass when both inputs are 
present. A NOR gate passes current 
when neither input is present.) The 
holes in the cards channel currents 
to the proper gates in accordance with 
the selected code. 

The circuit board makes provision 
for the addition of an optional safety 
feature that would stop the engine as 
the driver leaves the car. This is ac- 
complished either by making a con- 
nection to the courtesy-light switch 
in the left front door or to a pressure- 
sensitive switch under the driver’s 
seat. An impulse from either switch 
(caused by the driver stepping out) 
would cut the ignition. 

A basic feature of the invention is 
a removable multi-conductor connec- 
tor at one corner of the circuit board. 
The manner in which this connector 
is cross-wired determines the response 
sequence of the various gates, and 
thus the pattern of holes the accept- 
able cards must have. Changing this 


(Continued from page 72] 


connector would be the equivalent of 
altering the combination of an ordi- 
nary tumbler lock. 

Hawkins has far-reaching ideas for 
use of this instant changeability. He 
proposes that automobile manufac- 
turers ship all cars with a single uni- 
versal code for which dealers and 
transporters would have the necessary 
plastic card. This would eliminate 
the bookkeeping needed to keep pres- 
ent numbered keys identified. 

When a vehicle is sold, the dealer 
would replace the factory-installed 
connector with one cross-wired in a 
pattern unique for that particular 
owner. An owner could even have 
all cars in the family responsive to a 
single set of plastic cards. A change 
in the “combination” could be made 
later in minutes if the owner wished 
it for any reason. 

Second-prize winner. Donald C. 
Peroutky also uses a card-type “key” 
for his invention, but he adds a highly 
ingenious electro-optical twist. Each 
hole in his card contains a disk of a 
newly developed proprietary material 
with the unique ability to refract a 
beam of light directed through it. The 
degree of refraction can be tailored 
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so precisely that the beam can be di- 
verted into any chosen one of the 30- 
degree segments of a circle. 

The result is that each card hole 
offers the equivalent of 12 holes when 
it comes to setting up lock combina- 
tions. Peroutky divides the light 
target in his model into only nine 
segments, however, to achieve greater 
separation and increased accuracy. 

With only six holes, he says, his 
card can provide 999,999 different 
“combinations.” By adding a hole, 
or at most two, every automobile in 
the U.S. could have its own exclusive 
card, ineffectual on any other car. 

The Peroutky system also has a 
small “reader” box on the instrument 
panel, When a card is inserted, small 
pilot lights supply the beam for each 
card hole. Solid-state photoelectric 
detectors respond to the light only if 
it comes through in the prearranged 
pattern, and then actuate relays for 
ignition and other functions. The 
reader promptly ejects the card in 
order to eliminate the key-left-in-car 
syndrome. 

The third-prize winner. W. D. Lothe 
also employs a card in place of the 
standard key, but his concept is to- 
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Anti-Car-Theft Device Competition 


tally different. His card contains 
components such as capacitors and 
resistors and becomes part of an 
electronic circuit, whereas the cards 
for the two previously described de- 
vices act only as switches. 

The Lothe device consists essen- 
tially of two oscillators or pulse gen- 
erators. The frequency of one, the 
internal standard, is fixed at the time 
of manufacture, or at a later time of 
“combination” setting. The frequency 
of the second oscillator is determined 
by the components in the card “key.” 
When the pulses coincide (with use 
of a correct card), AND gates, ampli- 
fiers, and rectifiers generate the nec- 
essary current to close a relay and 
activate the ignition. The card must 
be removed to stop the engine. 

A continuous series of controlling 
pulses is generated by an internal 
electronic “clock.” This is a protec- 
tive measure; it prevents electronic 
bugging by a thief with a variable os- 
cillator. 

The fourth-prize winner. David L. 
Pippen has designed a system in 
which the starter-motor solenoid is 
responsive only to a high-frequency 
alternating current. “Jumping” with 


[Continued] 


the low-voltage DC available from the 
car battery is ineffective. 

A module in the ignition switch 
generates the high frequency when a 
standard key is turned, and another 
module in the starter transforms this 
into a form useable by the solenoid. 
Subminiature solid-state components 
perform all these electronic jobs. 

The standard ignition switch is re- 
tained, modified only by internal 
addition of one module. The usual, 
easily accessible hot terminal of the 
starting motor is replaced with an in- 
ternal connection. 

Looking back on the Competition 
and the flood of entries, we find sev- 
eral aspects of the original auto-theft 
problem have been attacked. 

The also-rans. Keeping the engine 
space inviolate became the first order 
of business for many of the inventors. 
They accomplished this with electric 
solenoid latches that prevented the 
manual release from operating, with 
mechanical cables, and even with 
means responsive to the oil pressure 
in a running engine. 

About 100 entrants confined their 
efforts merely to the ejection of the 
ignition key in order to prevent the 


key-left-in-car robbery. Some con- 
tented themselves with a simple coil 
spring surrounding the key (is this 
practical?); others built ingenious 
ejectors into a common ignition 
switch. 

Some entries were the epitome of 
fine workmanship, and would do cred- 
it to a good professional model-mak- 
ing shop. Others were what might 
be called “loose” in their rendering. 

The smallest device entered in the 
competition fit easily into the palm 
of my hand. The largest was bigger 
than a coffin and required two men to 
jockey it around for examination. 

Even the professional jokers were 
in evidence. One inventor had a large 
sign with the legend STOLEN CAR 
pop up on the windshield when un- 
authorized driving was attempted. 
Another provided two placards—one 
for the front and one for the back of 
the car, which the owner was to apply 
when he left the vehicle—carrying 
messages appealing to the thief's con- 
science. 

So it's over—and I hope that the 
combined efforts of all of us will have 
made the life of an auto thief a good 
bit harder. u 
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Planes You Can Build 
[Continued from page 100] 


also provide a bibliography of more 
specialized books—on wood, welding, 
dope, fabric, etc., all from EAA. 

Basic, step-by-step requirements for 
homebuilts are outlined in the Civil 
Aeronautics Manual (CAM 1.74.3). 
FAA regulation FAR 23 spells out air- 
worthiness requirements which, if fol- 
lowed, should get you airborne. 

Getting the out-of-print Civil Air 
Manual 18 from EAA ($3.50) is a 
must before visiting the local FAA of- 
fice, where you pay $5 for serial num- 
bers, and give your plane model for 
registration. The application for the 
annually renewable, airworthiness 
certificate (Form FAA 305) is ad- 
dressed to the local FAA office, with 
a covering letter outlining planned 
flights and enclosing a photo or draw- 
ing of the projected plane, including 
its external dimensions. 

Ready to fly. Upon completion, the 
FAA will inspect the plane, and if 
approved, you have an experimental 
certificate (Form ACA-1362) to fly: 
but the word “Experimental” must 
be stamped in a readily seen spot. 

Safety policies concerning the 
plane's occupants are in CAM 1.74.3. 
It recommends installation of safety 
belts; use of approved components, 
standard instruments, proper octane- 
rated gasoline, carburetor heater, fire- 
walls; and that the power-installation 
test be made on the ground. 

After approximately 50 hours of 
testing the completed aircraft (775 if 
the engine isn't FAA-approved for air- 
craft), the builder informs the FAA 
Safety Agent in writing to request 
less-stringent operating limitations: 
Nonpaying passengers may be car- 
ried, and the operating area is usu- 
ally enlarged to include all of the 
U.S., except highly populated areas. 

Bolted onto the panel is this omi- 
nous, yet mandatory placard: “This 
aircraft is amateur-built and does not 
comply with Federal Safety Regula- 
tions for standard aircraft" ($2.25 
from EAA). 

Engines and equipment. Some en- 
gines are quite scarce and costly. 
Trade-A-Plane, a newspaper avail- 
able from your local fixed-base oper- 
ator, lists a used 65-hp Continental 
engine for about $500, but a late model 
in good condition could cost $1,000. 

Second-hand hardware items are 
useful: metal propeller. instruments, 
wheels, brakes, fuel tank, and engine 
mount. Besides the engine, the largest 
outlay will be for tubing, wheels, 
brakes, spars, fabric, and dope. 

Simplicity in construction. All de- 
signers stress clarity in their plans 
and can substantiate performance 
claims. They cven simplify the build- 

continued 


Planes You Can Build 
[Continued] 


er's work through updated bulletins. 

The Baby Great Lakes biplane of 
designer Barney Oldfield requires no 
jigs, except for the wing. The aircraft 
is built on a flat piece of plasterboard, 
according to Harry Swack of Great 
Lakes Aircraft Co., Cleveland, who 
sells the plans: 

“Make a layout on plasterboard 
and clamp to a pair of two-by-fours, 
build each side, and tack-weld them 
together in the diagonals. Each side 
completed, space them on a couple of 
horses inverted, and tack in cross 
members. 'Then heat the longerons 
until they sag over the center line. 
And repeat for the other side." 

'The Baby Great Lakes is also in- 
expensive, requiring only 136 feet of 
tubing in the fuselage. Welding can 
be done in 40 man-hours. But unless 
you are experienced, you should only 
tack-weld the tubing, and pay an ex- 
pert to finish. Anemic welds are not 
desirable at 5,000 feet. 

Several time-saving materials kits 
are available: fuselage tubing cut and 
shaped for welding, completed fiber- 
glass cowlings, finished wing spars, 
and formed metal parts. 

Flight characteristics for the more 
conventional homebuilts with 100- 
mph speeds are more accommodating 
at first than faster ones. A cautious 
attitude is more important than 1,000 
hours of logged flying. One World 
War II B-29 pilot let his homebuilt 
get away from him, ground-looped, 
and seriously banged up a wing. But 
anoth^* homebuilder, only a student 
pilot, has never had any trouble. 

Before flight testing you should first 
log a certain amount of time in a plane 
with a similar sink rate and landing 
speed. 

Feeling out your homebuilt pro- 
gresses from the known to the un- 
known—from ground taxiing, to pat- 
tern flight, to slow flight with stalls, to 
climbing tests that evaluate engine- 
cooling. Only after everything is 
checked out, and if legally permitted 
and the ship so stressed, should aero- 
batics be attempted. 

“Approach flight in a positive way,” 
advises Lyndon Cockroft, economist 
from Bowie, Md., who finished his 
Wittman Tailwind eight years ago 
and has flown it 900 hours on ex- 
tended cross-countries. “Inspect your 
structure step-by-step. Then— 

* if welds are fine, 

€ if the wood has no splits, 

€ if your rivet work is good, and 

€ if you worked through the local 
FAA, GADO, or EMDO (Engineer- 
ing and Manufacturing District Of- 
fice) —your project can't help but work 
successfully." ge 
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Edge comes out of pressurized can 
as a gel on your fingers (below) and 
turns into lather on your face (right). 
Johnson Wax, maker of the new prod- 
uct, says that the gel medium enables 
it to load Edge with extra lubricants 
and moisture to provide increased pro- 
tection against nicks and cuts. 


Inside 
a Can 


New kind of pressurized 
package keeps product 
and propellant separate 


Y curve probably used hundreds 
of aerosol cans to dispense every- 
thing from shaving foams to ver- 
mouth with astonishing ease. 

But so far, these pressurized 
cans have only been able to dish 
out sprays and foams. Now sci- 
ence has perfected a new type of 
pressurized package that will let 
you dispense more viscous sub- 
stances, like gels, greases, and 
caulks, with aerosol convenience. 

A new shaving preparation 
called Edge, by Johnson Wax, is 
one of the first products to be 
packaged in this second-gener- 
ation pressurized can. Unlike 
other whisker-wilters, which 
emerge as foam, Edge oozes out 
as a gel—but foams into lather 
on your face. 

What keeps Edge a pressurized 
gel? It is stored in a plastic bag 
within the can and thus separate 
from the propellant, whereas in 
aerosols it is dissolved. The pro- 
pellant pressurizes the bag to 
squeeze out its contents. And the 
bag folds up until all the con- 
tents are gone. 
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New shaving product comes in Sepro can, made 
by Continental Can Co. The can has a plastic bag 


inside to separate product írom propellant. 


Sears lithium grease is another viscous product 
that comes in new can. Caulks and ointments 
are also available in this dispenser. 


Fantastic Elec-Trak 


[Continued from page 70] 
utes with the grinder, driven by pow- 
er from the tractor plug-in. 

Emergency power. Customers with 
an eye to home power failures may 
contemplate the potential of the trac- 
tor powerpack for emergency power. 
GE has thought about this, too. They 
offer an inverter to provide 60-cycle, 
115-volt power for lighting, and 
they're working on a unit that would 
keep your furnace or well pump going 
for a while during emergencies. 

Okay. What about the batteries? 
How long will they last, and what 
would it cost to replace them? 

е A charge will give you six or 
seven acres of grass cutting. 

€ Warranty life is five years; ex- 
pected average life is eight to 10. 

* Batteries cost $32 each, $192 for 
all six. 

In practical terms, the tractor will 
run longer on a single charge than 
any ordinary owner is likely to use it 
in a continuous session. The batter- 
ies, an advanced lead-acid design, ac- 
tually have about 25 percent more 
power after two years than they do 
new. This results from increased sur- 
face activity. 

Running costs. If the cost of the 
batteries, plus the cost of charging at 
usual household rates, is compar 
with the cost of gasoline, electricity 
is the winner. Assuming you buy reg 
ular gas at about 35 cents a gallo 
and burn two gallons an hour, you'rt 
probably looking at $58 per seasoi 
(based on 20 hours a month for four 
months). Disregarding oil, spark 
plugs, tune-ups, etc., this amounts to 
about $232 in four years. Even if you 
ignored the Elec-Trak warranty and 
bought a whole new set of batteri 
after four years, you’d spend m 
$192. | 

Initial cost is in the ball park, as 
well. The recommended base price: 
are: $1,150 for the 10-hp E-12; $1,29t 
for the 12-hp E-15; $1,495 for the 
14-hp E-20. This is about midrange 
for comparable gasoline tractors. 

There are, of course, differences ir 
detail between models. For example 
the two smaller machines offer th« 
option of standard or heavy-duty bat 
teries. The drive train, power lift 
tires, and physical size are all a bi 
different on the big E-20. All model: 
are 69 inches long—certainly man 
sized. The E-20 is 42 inches wide 
compared to 36 and 37 inches for it; 
smaller brothers. 

No matter how you look at it—fron 
the antipollution angle, in nois 
abatement, safety, starting conv 
nience, portable power features, о 
just performance—this tractor is g 
ing to shake up the market! | 


Factory-Built Houses Will Cost Less, Give You More 
[Continued from page 55] 


hoisting up the building than factory 
production for transport to a site. 

The fact is that most modulars still 
use standard materials. With such 
non-housing industrial giants as 
Union Carbide, U.S. Steel, Chrysler, 
Alcoa, Dow, Westinghouse, Ford, 
General Electric, Monsanto, Reyn- 
olds, American Cyanamid, and others 
moving into the field of modular hous- 
ing, you can be sure of a tremendous 
research effort into the field of new 
materials. But as of now, the vast 
majority of modular houses are built 
of the same materials as standard 
houses. It is mainly the methodology 
that is improved. 

How they’re built. To begin with, 
walls are built flat, then erected. 
(Those of you who can remember an 
engineering feat of yore called a 
“barn-raising” will note the similari- 
ty.) The difference is assembly-line 
techniques that turn out flats by the 
hundreds with automatic nailing ma- 
chines, glue spreaders, gang saws, 
sanders, paint sprayers, and floor- 
covering applicators. Several tricks 
are in use for making the stand-up 
easy and foolproof. General Electric, 
for example, has an L-shaped corner 
that stands by itself while flats are 
tilted up and fastened to it. By keep- 
ing the L’s jigged in proper dimen- 
sions, the factory hands can be sure 
of true and square modules. 

As the flats go together and rise 
into a three-dimensional shape, wir- 
ing, plumbing, heating, and air-con 
ditioning runs go in place, carefully 
positioned for butt-together hookup 
on site. A completely centralized util- 
ity core lowers costs still further. 

Tremendous savings in time and 
labor result from continuous opera- 
tions, such as putting down—almost 
literally—acres of hard-surface floor- 
ing on prepared subfloors, then cutting 
this raw material into module sizes. 

Ingenious methods. Many ordinary 
construction routines are ingeniously 
translated into instant production. 
For example, General Electric has a 
wall with metal studs and expanded 
metal lath which is lowered flat into 
a shallow pool of plaster. When they 
lift the wall, it is plastered, about as 
quick and easy as you’d dunk a slice 
of bread in a pan of gravy. 

Since floors don’t have to be strong 
enough to walk on while they are 
being put together—as long as they 
are strong enough when they are fin- 
ished—it is possible to eliminate a 
certain amount of “joisting.” For ex- 
ample, huge plywood sheets on top 
of and below a five-inch-thick honey- 
comb of heavy plastic-impregnated 
paper provide a stressed-skin strength 


great enough for residential spans up 
to 10 feet and more. 

Multiple-dwelling applications. Since 
a great deal of the research into mod- 
ular home construction is prompted 
by the interest of the Department of 
Housing and Urban Development and 
by the Operation Breakthrough com- 
petition, apartment and multiple- 
dwelling design has come in for much 
attention. In only a general way does 
the modular single-family house or 
“town house" parallel the methods in- 
tended for modular apartment houses. 
Take one critical difference: The typ- 
ical house module is built rugged 
enough to support a second floor—or 
in special cases, three or four floors. 
But, when you get into high-rise, you 
must construct a skeleton into which 
modules are inserted, supported by 
the skeleton instead of by each other. 
It is also necessary to provide fire 
barriers in high-rise buildings, to pre- 
vent a fire in one unit from burning 
out 100 families' dwellings. Such fire 
barriers usually mean too much 
weight for easy transport. For that 
reason, modular high-rise construc- 
tion usually means savings made pos- 
sible by production-line assembly of 
building units on the site. 

Architects and builders point out, 
however, that the vast majority of 
multiple-dwelling construction in this 
country is four stories or less in 
rise. Thus, the extreme savings and 
efficiency of modulars produced in 
factories also give residents of town 
houses, condominiums, and the like 
a break in costs and availability. 

Next—the modular factory? It's here 

or nearly here, as worked out by 
General Electric. First you build a 
factory on 20 or 30 truck-trailer beds, 
bolted together side by side and end 
to end, covered with an inflatable roof. 
When you finish building houses in a 
given area, you hook tractors to the 
trailers, and parade them off across 
country to the next area that’s in line 
for a housing boom. Not the house 
that Jack built, to be sure, and about 
time. a) 
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This new, illustrated DO-IT-YOURSELF ENCY- 
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**The practical section оп 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 
itself.2° Publishers’ Weekly 


And thats just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
oj today and to- 
morrow. Yes, whether it’s your car's 
transmission. a sabre saw, or turbo jet 
engines, this book tells (and shows 


with nearly 300 illustrations!) exactly | 


how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL ! 
MOVEMENTS. you may 
within 10 days for a full refund. 


Popular Science Dept. 670 


44 Hillside Avenue, Manhasset, N.Y. 11030 
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CATV Is Coming to Your Town 
Continued from page 89) 


out the channel, a small converter on 
top of the TV set is used. This device 
has one or two selector knobs on it 
| and sends a new signal to the TV set's 
antenna terminals. 
| A single-knob converter will have 
12 channels numbers on it along with 
a few lettered channels—channels A, 
B, C, D, ete. Many of these con- 
verters have as many as 20 channels 
indicated on them. And some CATV 
systems actually deliver 20 channels 
or more! Generally, all systems in big 
cities, and any systems with more 
than 12 channels, must have a con- 
verter on top of each subscriber’s TV 
set. There’s at least one converter 
that attaches to the rear of the TV 
set and lets you use the UHF tuner 
to select the channels. But UHF 
' tuners don't have the click-stop pre- 
tuned channels that VHF tuners and 
regular converters have, so tuning in 
is a little more difficult. 

Some CATV operators offer an 
FM option for an extra $1 per month. 
Where it is available, the cable FM 
usually has its frequencies converted 
to another spot on the FM dial to 
avoid interference problems. But the 
same FM receiver is used and no 
converter is necessary. 

The wired city. Eventually, a large 
part of the country will get its TV 
programs from cables instead of an- 
tennas. Entire cities—big and small— 
will be wired for TV. Many small 
communities are entirely cabled now, 
and others are following every day. 

What usually happens is that some 

' large cable operator or hardware man- 
ufacturer presents a proposal to a 
| town that's ripe for cable. There may 
be three or four such proposals sub- 
mitted at about the same time. 

The successful applicant has to 

make several concessions to the mu- 
nicipal government. For one thing, 
he pays a tax of five to eight percent 
of gross revenues. He has to provide 
| two-way cable to schools and munici- 
: pal buildings so programs can origi- 
nate there for the local channel. This 
is made easier by some new hard- 
ware—two-way line amplifiers that 
ihandle TV signals going in either 
| direction on the trunk cable. 
The Federal Communications Com- 
; mission regulates CATV, but there's 
still no firm body of rules, and the 
commission is still trying to make up 
its mind what to do. Final word is 
| still with the local municipality that 
i grants the franchise. 

Super-service on the way. Cable 
| теапѕ more service from your TV 
‚ Set, but entertainment isn't the only 

use for the cable. Right now, TV 
| programing is what gets the cable 


into your house. Five years from now, 
or even sooner, other special services 
like TV shopping will be added. This 
lets your wife watch the latest sales 
at her favorite shop on TV, so she can 
call and order what she sees on the 
tube. Soon, she won’t even have to 
call—just press some buttons on a 
touch-tone data set near the TV set. 

Fire and burglar alarms that tie in 
directly to police and fire stations are 
also high on the CATV priority list. 
Cable will usher in an era of the elec- 
tronic facsimile machine. 

In congested cities that have no 
more room for underground cables, 
short-hop millimeter-wave microwave 
beams will carry CATV channels to 
major building groups cheaper and 
easier than trunk feeders could. And 
entertainment opportunities will mul- 
tiply a thousandfold as more distant 
signals are imported by microwave 
and domestic satellites make CATV 
networks possible. Eventually, some 
UHF TV stations may go off the air, 
turning instead to the cable. Ulti- 
mately, if all UHF stations vacate 
their over-the-air transmission, the 
FCC will be able to re-allocate those 
frequencies for much needed com- 
munications use. The VHF stations 
will stay on the air to reach those 
people not touched by cable—the port- 
able TV at the beach, remote rural 
locations, and even the back seats of 
limousines. 

Channels by the hundreds. By 1990, 
according to a recent analysis by 
Nathaniel Feldman of the Rand Cor- 
poration, each U.S. “neighborhood” 
with an average of 2,000 subscribers 
could support its own cable TV center 
with an astounding 100 to 400 chan- 
nels on tap. 

What would your town or neighbor- 
hood do with that many channels? 
First, the regular 13 channels of pro- 
grams could be repeated at different 
times of the day on other channels, 
so that you would never have to miss 
your favorite show. This could ac- 
count for 100 channels. Scores of 
lecture classes for students and the 
general public could be scheduled. 
Professionals could keep up with their 
specialties by viewing special courses. 
A local rock group could put them- 
selves on the air at a cost of perhaps 
$20 an hour. Local affairs could be 
covered with an intensity to delight 
any politician’s heart. 

Some experts are predicting—for 
less than the cost of the family car— 
a complete home communications 
terminal with access to computer li- 
braries, two-way video, and hundreds 
of input channels. Cable TV could 
make it all come true. us 


Propane Power—for Every Kind of Camping 
[Continued from page 58 


What about cost? A gallon of pro- 
pane costs about twice as much as a 
gallon of gasoline. But propane is still 
a bargain, unless you buy it in 14- 
ounce disposable cylinders. Then 
you’re paying about 10 cents for 
20,000 Btu’s of energy and $1.25 or so 
for the container you throw away. 

The safety and convenience of a 
propane lantern may be worth $1.35 
for a weekend. But one summer of 
lighting and cooking could burn up 
enough money to pay for a 10-pound 
bulk tank. And for between $1 and 
$2 you can fill that tank with 200,000 
Btu’s—enough to last all season. 

If you have a tent trailer or utility 
trailer, it’s simple enough to mount a 
propane tank on the tongue, then at 
the campsite hook up your portable 
appliances with flexible hoses. 

It’s tougher for campers who stow 
all their gear in a car or station wagon 
and pitch a tent. The National Fire 
Protection Assn. says you shouldn't 
arry any propane container larger 
than a 14-ounce cylinder inside any 
vehicle. (Tanks can be carried in re- 
cessed compartments sealed from the 
vehicle and vented to the outside.) 
Their reason makes sense: If gas or 
liquid leaks from the tank it will settle 
on the floor and, unable to escape. 
form a combustible mixture. Or the 
tank valve could be knocked open ac- 
identally by bouncing gear. 

"There's still a way to enjoy inexpen- 
sive propane fuel without taking a 
»ulk tank along. Now you can buy re- 


me handy-size bottle over and over for 
) cents a shot. Refill adapter ($3) con- 
ects special cylinder, which has adjustable 
elief valve, to your bulk tank. 


fillable cylinders for a few dollars 
more than for the disposable kind. 
You fill these special containers over 
and over from your bulk tank. Just 
carry enough 14-ounce refillable cyl- 
inders with you to last one trip; then 
fill them up again for the next. 

How much propane? You can get à 
rough idea from the table below how 
much propane to take along. It tells 
how many hours of operation to ex- 
pect from one 14-ounce cylinder: 


HOURS PER 

APPLIANCE CYLINDER 
Single-mantle lantern 10-15 
Single-burner stove 4-1 
Catalytic heater 3-18 
Infrared heater 4-12 
Refrigerator 40-70 


Operating ranges are broad be- 
cause most propane appliances are 
adjustable—the lower the setting, the 
longer the fuel lasts. 

If you use 14-ounce cylinders, you 
can estimate how many to take direct- 
ly from the table. To convert cylin- 
ders into bulk-tank size, figure one 
pound for each cylinder. If you need 
10 cylinders, better plan on a 10- 
pound bulk tank. A 20-pound tank is 
the largest practical size for a porta- 
ble setup—and most tunnel authorities 
will not let a larger one through. 

How to use propane portables. The 
new portable LPG appliances are 
made for use outdoors, not inside a 
trailer, camper, or motor home. 
Though there is little chance of poi- 
sonous combustion products from 
these devices, they do use up oxygen 
unless permanently installed to use 
outside air for burning. Occasional 
use, as in cooking, is considered rea- 
sonably safe. But leaving a heater on 
in a closed space invites tragedy. 

If you hook up appliances to a bulk 
tank, buy the best grade of LPG hose 
available—it's the weakest link in the 
system. 'Then test connections for 
leaks with soapy water. 

Tips on tanks. Buy a fuel gauge with 
your tank—it saves weighing or guess- 
ing. If you go winter camping, choose 
a squat tank rather than a skinny one; 
the larger its diameter the more liq- 
uid-surface area and the more vapor 
pressure at low temperatures. Finally, 
refill at a reliable station. An experi- 
enced filler leaves 10 percent of the 
tank empty as a cushion for expan- 
sion, and an overfilled tank is danger- 
ous: Liquid volume increases one 
percent per 4.6 degree heat rise. 

Where to fill up. You can find most 
of the 10,000 filling stations in the 
yellow pages. Or send 25 cents to 
Primus-Sievert (47 Larkin St., Stam- 
ford, Conn. 06906) for their Refiller's 
Guide; it lists 3,000 of them. 05 
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THAT COUNTER! 


The Corning™ Counter-Saver is the tough 
work surface that extends the life of 

your countertop. Easily installed right into 
your present counter, it's ideal for 
sizzling pots and pans, for slicing, carving, 
cutting. It’s also an inexpensive way 

to repair a scratched, scorched or worn 
countertop—and beautify it too. Kit 
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surface plus stainless steel mounting rim 
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Taking off without a float, this Lake amphibian rides on a cushion of air maintained by the inflated air bag under its fuselage. 


WHEEL-LESS PLANE 
Lands on a Cushion of Air 


Er ES 


Test landing on a makeshift airstrip proves resiliency of air bag 
mounted on wheel-less plane. The air bag has survived a series of 
laxi tests on mud, plowed ground, even over small stumps. 


: - : INFLATED AIR CUSHION 
SHOWING BRAKING PILLOWS 
IN FLUSH POSITION 


SEPARATE AIR 
SUPPLY MANIFOLD 


How the air cushion works: Bag releases air through thousands of 
jet nozzles to create an air cushion. Pneumatic pillows activate 
six basketball-size brake skids that slow down the plane. 
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By PAUL WAHL 


Lus on water, the modified Lake amphibian looks 
as if someone had glued a rubber life raft to its belly. 
Actually, that "raft" is an inflated bag that converts this 
plane into an air-cushion vehicle for takeoff and landing. 

The new Air Cushion Landing System (ACLS) was 
developed by Textron's Bell Aerosystems Co. It combines 
the takeoff and landing capabilities of wheels, skis, floats, 
and hull, and also lets the plane operate on unprepared 
surfaces where other landing gear can't go. 

The ACLS-equipped test aircraft is a Lake LA-4 light 
amphibian. It weighs about 2,500 pounds. Fitted to its 
hull is a 16-by-4-foot air bag shaped like an elongated 
doughnut, formed of multiple layers of stretch nylon, 
natural rubber, and neoprene. 

Mounted in the rear fuselage, an axial fan driven by a 
90-hp engine forces air down into the bag, inflating it to 
a thickness of about two feet. The underside of the bag 
is perforated by thousands of tiny holes—''jet nozzles"— 
through which air escapes to create the 45-square-foot 
layer of compressed air on which the plane floats. 

Irregularities in a landing surface are tolerated by the 
resiliency of the flexible air bag. This permits taxiing 
over fairly rough terrain. 

The bag is inflated during flight, fitting snugly against 
the belly of the aircraft. In large, high-speed planes, the 
bag would retract behind metal doors. For parking, an 
internal bladder seals the air jets so the bag can support 
the plane on land, or provide buoyancy to keep it afloat 
on water. 

“Whisker skids” fitted beneath the LA-4’s standard 
wing floats improve stability during ground roll. 
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GUARANTEED * Easily detects $2995 

POSTPAID 
MODEL XL Comes complete, 
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Build 
this exciting 
Schober Consolette 


Organior _ 
only *1040!* 


è` “Includes finished walnut | 
console. (Only $793 it you build. 
your own console.) Amplifier, 
speaker system, optioi 
accessories extra. 


You couldn't touch an organ like this in a store 
for less than $1800—and there never has been 
an organ of the Consolette II's graceful small 
size with 22 such pipelike, versatile voices, five- 
Octave big-organ keyboards, and 17 pedals! It 
sings and schmaltzes for standards, pops, old. 
time favorites, speaks with authority for hymns 
and the lighter classics, all with a range of vari- 
ety and satisfying authenticity you've never found 
before in an instrument under church or theatre 
size. If you've dreamed of an organ of your own, 
to make your own beautiful music, even if your 
home or budget is limited, you'll get more joy 
from a Schober Consolette 11 than any other 
"home size" organ—kit or no kit. 


You can learn to play it. And you can build it, 
from Schober Kits, world famous for ease of as- 
sembly without the slightest knowledge of elec- 
tronics or music, for design and parts quality 
from the ground up, and — above all— for the 
highest praise from musicians everywhere. 


Send right now for the full-color Schober catalog, 
containing specifications of all five Schober Or- 
gan models, beginning at $499.50. No charge, no 
obligation. If you like music, you owe yourself a 
Schober Organ! 


те Schober organ Corp., Dept. PS-41 


41 
Д 
43 West 61st Street, New York, N.Y. 10023 ! 
і 
і 
| 
і 
[| 


CJ Please send me Schober Organ Catalog and 
free 7-inch "sample" record. 


О Enclosed please find $1.00 for 12-inch І.Р. 
record of Schober Organ music. 


---------~-~-_., 


city _______sTaTE_____z1P__ | 
Le ee ed 
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Big Wheel 
In Trail Bikes — 


The Heathkit “Boonie-Bike” 


* Reliable, low cost transportation over almost 
any terrain, any conditions e Dependable, easy 
starting 5 HP, 4-cycle Briggs & Stratton engine 
* Giant 18 x 8.50-8 for 

Чоп on almost any sur 


pring 


r steel frame e 
round clearance 


$199.95* 
$19.95* 
$29.95* 
$6.95* 
$9.95" 


r---------- 


HEATH COMPANY, Dept. 16-6 
| Benton Harbor, Michigan 49022 


| с Rush ту FREE Heathkit Catalog 
C) Enclosed is $, 

| pease send models) 

Name 

| Address 


1 сиу. State. Zip. 
Prices Е specifications subject (о change without notice. | 
*Mail order prices; F.0.B. factory. 9x25 | 


| 
Uae ce ee 


75. PONER Turon. 98 


ре, 3 
Variable ^ 25x 45X - 195 
magnification. 

for" long 

{о bring di 


ons, 9 


1 
l 
| 
including shipping. l 
| 
| 
1 


фу al Oniy. Жасин rs 
CRITERION 
Dept. PSB62, 331 Church St. 


Shoppers’ 


STASH PRECIOUS CASSETTES in 
wood-grained book-look albums, Each 


volume conveniently holds 12 in indi 


vidual poly bins; has page for easy in 
dexing, title space on washable cover 
10546 Tape Album; 9Vex 14x10". 3.99 


BRECK’S 3% BOSTON 


SINCE 1818 
F92 BRECK BLDG., BOSTON, MASS. 02210 


CHARGE Г 
leather credit card holder folds flat in your 
pocket, holds up to 20 credit cards in clear 
vinyl pockets. Case has 6 additional pock- 
ets for folding money, etc. Ebony Black or 
Coral Tan. Free—your monogram in 3-di- 
mensional metallic gold. $3.95 — 50¢ post. 


Amazingly compact (4x5") 


Pegasus, Dept. PS, 1855 Imperial 
New Hyde Park, N.Y. 11040. 


Ave., 


There is 
a way to hit 
munity. Torn out special stamps for long, straight balls 
- ADTOMATICALLY 


ut 


| No salesman will call. x 5) 
Rubber Stamp Div., 1512 Jarvis, Dept. R-3-F, Chicago 60626 wa 
ACCORDIONS • Big Discounts “f=... 
NEWELECrRoNIcMopELs 02 i 


FIRST NEW TEE DESIGN in years stops 
slices or hooks. Based on aero-dynamic 
principles that prevent lateral spin which 
causes hooks or slicing. No matter where 
the club connects. the power goes behind 
the ball—gets it away faster, straighter. 
= 667 Set of 5 Tru-Drive Tees $1.98. - C667 
3 sets $5.75. Alexander Sales Corp., Dept. 
PS. 26 S. 6th Ave, Mt. Vernon, N.Y, 10551. 


rd mod- 


Importer- 
to-You 
5-DAY alogs, Price List 
HOME TRIAL 


Accordion Corporation of America 
5535 W. Belmont, Dept. P-60, Chicago. Ill. 60641 


POWER PULL replacement may 
netic latch holds Refrigerators 
and Freezer doors (UP TIGHT} 
Lifetime magnetic latch, made ex 
Шу to гері: worn or broken 

по longer available 

ches 
The patented 
LATCH іх externally 
sialled ^no door dism 
Ting). Easy picture instruc 
tions included with com 
plete installation. kit. N 


MAGNA 
in 


TWISTY 


stronger... safer . . 
Tired or bulky 
TWIST), F 
that 
SAFI 
an 


rigerator. off white color—Model 140. for 
45—Model 70. for av 
SIT 
"AID. 


ти! clases with, 

and neat 

wt dn 
1 


nd payment for 
delivery. (No 
arantecd. 


i А rn 
Box 626. Bonita, California 


+ TWISTY, P. 0. 


ALWAYS INCLUDE YOUR 
ZIP CODE 
WHEN ANSWERING ADS 


SILVO (BRAND NAME) TOOL CATALOG 
Thousands of 
exciting tool 


values! 
Thousands of Exciting Tool 


end 25e for amazing catalog with 1000 
Ves weder sieur ma 


AIRBORNE SALES CO. 


Dept. PS670 
8501 Stellar Dr., Box 2727 - Culver City, Calif. 90230 
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Values! Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston. iss Wellsow, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter-Cable, 
Rockwell, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send 50¢ for our big 146 page tool catalog to- 


doy 
SILVO HARDWARE CO. 
107 Walnut St., PSD-6, Philo., Po. 


weight from overworked springs 
| absorb impact of bumps. Simple to inst 
|. car. Ideal for camping, a "must" for trail 
| est Air Lit dealer, сай this sp 

| Conn. call 800.942.0655. 


AIR LIFT COMPANY 
Department PS, 2710 Snow Road, Lansing, Mich. 


j. For the name of your near- 
ial number free, 800-243-6000. In 


19106. 


Showcase 


Save up to $200 or more 
on auto air conditioning! 


TALK ABOUT THE MOON, here is a new 
2.sided moon model in a 12" washable 
plastic sphere. Craters, peaks in relief. De- 
gree scales, complete with wooden base & 
16-pg. booklet. Follow future Apollo mis- 
sions, mark each new feature as it is iden- 
tified: Order 270,515 Mini-Moon for $13.95 
from Edmund Scientific Co., 380 Edscorp 
Bldg., Barrington, N.J. 08007. 


residents add 4% Я | 

& TWO clear, flat business cards to 

Hallen Enterprises, Dept. PS, 1321 Bay 
Terr., Miami Beach, Fla. 3314 


Need More Income? 


Slack Season 
PROFIT SEASON 


Service 


ЕЕ ‘i Comfy-Kit is available in three superbly 
Mic engineered units: Supreme, Super Air and 


Standard. All give you famous Comfy-Kit 
| 
Makes $5 | durability and performance — plus trim 
! AnHourforYou | good looks that rival any unit on the 
market. 


Let someone else pay the high prices 

for auto air conditioning. You'll have a 

| better unit — save lots of money to boot. 

precision built Foley Saw Filer Comfy-Kit comes complete — including the 
n hand, band and circular saws with | 


rofessional accuracy. You average $5 an hour. | loan of tools if you need them. 
Equipment is automatic; works while you serv- — | 
ice other customers. 


No Big Investment!! 95% Clear Profit! | 
Equipment will be paid for from early months’ 
profits. Small down payment. A few cents a day 
covers operating costs. No canvassing necessary 
—business comes to you. Increases regular traffic. 


We Help You Start..... 
We help you build a sound, 
profitable repeat service busi 

ness; tell you how others 
have succeeded in profitable 
sharpening service business. 


Quick 'n easy to install, Comfy-Kit air 
conditioners give you cooling power that's 
unsurpassed — yet cost less than half the 
price of many units. This means you can 
earn up to $50 an hour for installation time. 


So, mail in your coupon right away. En- 
joy windows-up comfort all year. 


COMPFY-KTT 9 ғ. о. вох 8585. Dep 


City, State = Tip... 
My ear is а. (ean) (model) 


t. PS-6 * Dallas, Texas 75216 


А _———— —— ———, je GA Я 

1 FOLEY MFG. CO... 618-0 Foley Bldg. | imei 4 азада 
Minneapolis, Minn. 55418 ian Pomer Stesting....... om „ 

Io Please send information on profitable serv- | ae G0 fer the, intirue- Floor shift... Steering column shift 
се business sharpening saws. X only. I understand this will at 

Д 1 fon any future Comfy Wit order. е Smog poro.. mm - 

! MESE o o coco e 1 “plus state tax where applicable 

Eo — M [ 

| city, state, Zipcode. I 


ee auc 
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MY SPARE TIME HOBBY 


"n 


MAKES ME 
$500 an hour 


cA. START YOUR OWN SPARE TIME BUSINESS. 
` eeu can turn your spare time into 
ig Cash Profits with your own 
м ? COMPLETE SHARPENING SHOP . . . Grind 
saws, knives, scissors skates, lawn 
» mower blades... all cutting edges. 
2 pA Your Own Cash Business with no 
T inventory ... right at home... по 

^ experience needed. 


FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. 


Just Mail Coupon-No Salesman Will Call 


Len 


BELSAW SHARP-ALL CO., 700H Field Bldg., 
Kansas City, Mo. 64111 

Send Free Book, "LIFETIME SECURITY." 
obligation. 


No 


Address 


PAE E 


City. State Zip 


PM Bacon 
GC Seconds 


with 
INTERNATIONAL'S 
MICROWAVE OVEN 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 3% minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


$695.00 


"Times are approximate 
| 


INTERNATIONAL 


CRYSTAL MFG. CO, INC. | 
10 NO LEE * OKLA. CITY. OKLA. 73102 


30-Day Free Trial. | 


И Yours FOR ONLY Ё 


Each set includes from 

1/16” to 1/4” high speed 
drills—professional quality. 

The same drills as used by industry. 
machine shops, professional carpenters. 


JANUFACTURERS 
NEED NEW PROD- 
UCTS. The Raymond 
Lee Organization, 
nternational inven- 
ion developers, has 
prepared a 1970 Di- 
rectory of 500 lead- 
in, corporations 


Perfect for the home handyman. Prompt 
seeking new prod- 


delivery & your satisfaction guaranteed. 
You must be delighted or your money 
back—no questions asked. 
40 High Speed Drills .. Оту $3.49 
Save! 2 Sets (80 Drills) “Only $6.49 
add 35c postage and handling 
CONSUMER'S BARGAIN CORP. Dept.PS-3 
225 Westchester Av., Port Chester, N.Y. 10573 


(N.Y. residents add sales tax) 


products of the 500 
eM companies are 
шы terested in locating. 
^^. For free copy, write 
$ Directory 500, The 
Raymond Lee Orga- 
nization, 230 Park 
Avenue,’ New York, 
N.Y. 10017. 


SEEKING NEW 


рате 
FORA TIONS 
CORPORATIONS 
RATIONS 

сем: 


Huge savings on tiny, all-in- 
the-ear, behind the ear, eye- 
glass and body models. New 


Space age models are so tiny 
and well concealed your clos- 
est, friends, may never even 
notice. FREE HOME TRIAL. 
No down payment. Low as $10 
monthly. Money back guaran- | 
tee. Order direct and save. | 
Write today for free catalog and confidential booklet. 
PRESTIGE, Dept. 0-35 Вох 10947, Houston, Tex. 77018. 


PROTECT — INSU- 
LATE your tools 
with Dip'n Grip. In- 
stantly molds а col- 
orful cushioned 
overcoat on any 
metal, wood or plas: 
tic surface. Dip it or 
brush on—thermal- 
ly & electrically in 
sulates, revents 
or conceals rust, 
gives a comfortable, 
Splinter-free grip on 
wood handles. 
Ready to use from 
je dries quickly, 
asts for years. 


Powerful electronic detector \ i 
finds buried gold, silver \ 
coins, etc. 5 new models. 


13 oz. jar #6584, 
$2.50. Alexander 
Sales Corp., Dept. 


PS, 26 So. 6th Ave.. 
Mt. Vernon, N.Y. 


START YOUR OWN 
MONEY- -MAKING BUSINESS | 


Clean rugs on custome: uphol: 
in th even p oon walls—with 
highly efficient electric machines which 
making big money for others and giving th 
ndence. Write today for complete infor- 
ion, It's FREE! | 


Five Donar Certiticate ийин with Pians 
| [Stellar ttn 


1167 Court, Racine, Wis., 53403 


YOU WON'T BELIEVE YOUR OWN EYES... — 
[=> ABC METAL CLEANSER REMOVES | l- -N- ү. E- N- T- 0- R- S 
— BRAS IN ONLY 30 SENOS! WE NEED INVENTIONS 


Sell your invention for ci 
Are techmeal problems holding 
ventions has helped inventors 


\—need money for patent?— 
‘ou back? Universal in. 
over the world—Just 


beaten" ook. Only $2.98 + 30€ postage. like yourseli—why not you? Inventions provide the magic 
Send for FREE New Products Catalog spring-board to sudden riches. REMEMBER, we either 
Mike. Боны sell your invention or pay you a cash bonus. Write for 


lopment & Research Corp. 


Ave. So., New York, N.Y. 10016 , Geral 


Dept. PS-6, 381 UNIVERSAL INVENTIONS, Dept. 


ALVA ALLEN | 


Е Power Punch Presses | 
P  1t0100 Ton Capacity 

\ов ао Complete line of Punch P. 

hundreds of different style and 

for Fi 


12, Marion, Ohio 


LOCKSMITHING & Key Making 


AL UP-TO-DATE COURSE ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, r 
me for every 
man. homeowner, carpenter. mechanic, service 
Station operator, fi shop, hardware dealer, 
gunsmith 53 easy. lustratéd lessons. Full price 
hiy S735 postpaid. Salisfacton or relund 
uaranteed: Май order today 
Nelson-Hall Co., Dept. FP-1 
LPS Clinton, Mo.64735 T 


Ee 325 W. Jackson Blvd., Chicago 60606. 


2 for 1 WAREHOUSE CLEARANCE SALE 


© 1969 Viking 


tit- 
on punch presses and ac- 
з аз — Feeds, Punch Units, 


Dies, etc. 
ALVA ALLEN INDUSTRIES, De; 


—Z 
— 
Тр 5198 $3.96 VALUE 10 Year Guarantee 
TWO FOR THE PRICE OF ONE 


Razor sharp lifetime steel blade opens easily and automatically locks in place. PUSH-BUTTON release, Tough, razor 

steel blade honed and polished to mirror-like finish. Balanced for target throwing. Legal size. Rugged construction. 

Blado GUARANTEED 10 YEARS. If blade breaks we replace free: 30-day MONEY BACK GUARANTEE. А favorite 

with sportsmen. Priced for quick sale of ires. Makes excellent gift for any man or boy. Two for $1.98 plus 50e 
Send cash, ck. or М.О. to VIR Dept. K-105. Rox 10880, Houston, Tex. 77018. 
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Showcase 


FM MUSIC in your car is yours to enjoy 
with this converter which plugs into your 
present car radio. Solid-state chassis with 
Automatic Frequency Control. Attractive 
slide rule dial. То have soothing FM music 
in your car, send $34.95 ppd. to Sound- 
master Company, P. O. Box 102, Barring- 
ton, N. J. 08007. 


> 


FOR THE TRAVELING MAN, World's Ist 
lightweight, all-in-one worldwide electric 
razor adapter. Palm-sized adapter fits Eu- 
ropean & Asian Minor receptacles. Con- 
verts all voltages to 110. Weighs only 7 oz 
Just plug in, shave away. 5-yr. warranty, 
Rift boxed. $8.98 ppd. A Man's World, Dept. 
PY.6, 7 Delaware Dr., Lake Success, N.Y 


HOME MOVIE FUN at a low, low price. 
8mm motion picture projector powered by 
ordinary flashlight batteries. Projects b&w 
or color movies. Free gift of 3D effect 
specs. Guaranteed, direct from importer. 
Only $6.98 (batteries not incl). Extra 
specs, $2.98 each. Honor House, Dept. 
97NP70, Lynbrook, N.Y. 11563. 


CLICK-CLACK! 


Up & Back! 
Swinger fascinates & mystifies everybody. 
Educational fun toy demonstrates New. 
ton's Law of Gravity. Hold any number of 


The Mini- 


balls away from the others—release & 
watch it send the same number of balls 
in other direction. 41/x5x3'/>". $2.98. Add 
25€ post-handlg. Gracious Living, Dept 
PS, Berkeley, R.I. 02864 


= Dept. PS4 
| НАВАМО company 


265 North 9th Street. 
Gentlemen: Please send 


Leisure Slacks specified at right. My remittance of $ 


is enclosed in full. 
Guarantee. 


them 1 may return them for full refund of every penny | paid you. 


Name 


' please print 


Street 


City... 


State 


или» 4 26-21-28-29-30 
PATERSON, N.J. 07508 ner pO, зүр 
me the pairs of "Fasy Lite “How 
| союз | Many 
If upon receipt of the slacks | do not choose to wear [GOLD 


Haband Slacks win ! 
1970 NOBELT PRIZE 


tor EASY LIVING! 


Easy living starts after 
work! And calls for Easier 
Slacks: Easier to get on 
over your shoes. A little 
easier in the knees, crotch, 
and thigh. Lets you bend 
easier when you snap the 
leash on Fido's collar. 
Easier in the seat when 
you squat to find the 
proper can of red paint 
on the bottom shelf, 
And easy on the waist — 
two gentle stretch inserts 
which give I-i-t-t-I-e when 
you sink down into your 
easy chair or get up from 
the dinner table. 


And Easy on the Pocketbook — 2 Times Over! І 
Look! Easy Life Slacks don’t cost much to „ 
start with — you get TWO pair for 13.95! And I 
they cost you NOTHING to maintain: No 7 
Cleaner's Bills — No Pressing Bills — and you І 
save expensive wear and tear on your more $ 
costly clothes. (The coming Easy Life months І 
are very hard on clothing.) 


Permanent Press [No CLEANING віш] р 
FULL WASH AND WEAR[N: SSING. 


PLUS Long Long Life because you're getting [| 
65% "DACRON^" polyester 1 
35% "AVRIL*" rayon 5 


[| 
i4 | 95. i 
for only 8.95 


3 for 20.75 
ы 


Haband's EASY LIFE 


neas — trim — comfortable 


NO BELT 


FLAT FRONT 


Sides let Slacks 
Float with your 


WARNING: Don't shovel snow in these slacks. You'll freeze, 
And, don't wear Easy Life Slacks to the office. They'll 
think you're all dressed up to sneak off to the Country Club. 


EASY TO BUY — EASY TO ORDER E 

Just give us your size — waist and inseam. Fill in this coupon. | 
Май it іп, and keep an eye on your front door. The mailma 
will bring them (all postpaid). No parking problems, lost 

salesmen, or lines at the cashier counter. All you have to do isl 
put them on and let the whole family admire! EASY? 


—-usE THis сором — — — 4 
Haband’s — EASY LIFE 
NO BELT SLACKS 
TWO PAIRS FOR $13.95 


WE CARRY ALL THESE SIZES IN STOCK! 
WAISTS: 30-32-34-36-58-40-42-44-46-48-50| 


IS YOUR SIZE HERE? 


ACT AT ONCE! $ 
2 for 13.95 


OLIVE 
RUST 
BLUE 


Complete Price: 2 pairs for 13.95 

З for 20.75 4 for 27.20 

[CIT IET HABAND PAYS POSTAGE & HANDLING 
LII III 
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21Р 
CODE 


Ia BeMaCo 
‘J400’ RAPID SAW SET = 


| Sets 400 teeth per minute on hand saws, © 
| circle saws or band saws perfectly, accur- і 
ately! (442 to 16 point teeth. Automatic! А 
Fast! True hammer-anvil action! Eliminates 
| tooth breakage. 
Takes seconds to ad- 


Y Kd JA. | | SAVES TIME + HAND WORK - MONEY | Shoppers' 


Let the Experts Who Make 
the Cars Show You How to 


/, | just for any size saw. 
Used profitably by 
Saw shops and man- 
ufacturers every- 


where. Backed with 


with [MOTOR’s] great 


2 AUTO REPAIR 
2-in-1 нш: 


24 Y 
Write for detailed brochure today! IDENTIFY SCREWS with new Screw Chek'r. 


Tells size & thread of any standard Ameri 


meus illustrated Manual NIELSEN CORPORATION can or Unified screw from —1 thru 5/1 
shout any part ef 260 Nielsen Bldg., Eugene, Oregon 97402 quickly & accurately, Also measures 


300 CAR MODEL: 
1864. 


threads per inch & tap drill & clearance 
drill sizes. Holds screws that need filing 
Or straightening. With hardened cutter. 
$5.65 ppd. Brookstone Co., 603R Brook 


Everybody Wants stone Bldg., Peterborough, N.H. 03458. 


Mini Bronc 
Free Literature 


On This NEW 
Kit By Heald. 


o TROUBLE-SHOOTER 
Section and detailed trouble- 


Now “breeze through" tough 
саг repair jobs! MOTOR З 
brand-new 1970 2-in-1 Manual 
brings you expert guidance 
from the engineers who make 
the cars, Over 1,000 big pages. 
over 3,000 pies, crystal clear di- 
make every Job easy аз " " 
A;B-C. FREE 10-DAY TRIAL HOW-TO" BOOK 
еп рау $2 in 10 days, $3 a 
month for 2 months, then $1.95 FREE 
(plus delivery and sales tax, if OR 
any), or return book postpaid " 
Send’ по money тос! Cut oui 
this ad— mail with name and 
to MOTOR BOOK 
DEPT. Dept. 0026, 250 West 
55th SL, N- Y., N. Y. 10019 


Print Name. „Age. 


TRY GIANT 
ILLUSTRATED 


it's nimble, dependable, comfortable! Easy to 
transport! Has torque converter automatic drive: 
wide 15x600x6 tires; 4 HP Tecumseh engine: 
motorcycle type throttle and brake. #40 drive 
chain; rugged welded steel tube frame: springs 
10 DAYS front and rear. Options: Lights. Alternator 
Front Ski 
Complete Model VT-2 Kit Only $199.95 


HEALD, INC. cemon Harbor Mich. 49022 


NEW FILM DRYER for 35mm & 120mm 
photographic negatives uses a gentle com 
pression heating principle that dries nega 
lives dust free in approx. 15 minutes. Push 
button on-off switch. 11x6x6", operates on 
| Standard 115v. AC. Pho Temp™ dryer, 
$24.95 ppd. М.С. Bremer Labs, Dept. 330 
608 E. Seneca St. Ithaca, N.Y. 14850. 


DISCOVER HIDDEN 
TREASURE 


WITH A JETCO ELECTRONIC 


LEARN ТО ВЕ А 
SKILLED LOCKSMITH 


Professional Key Machine yours to keep! § 
Be your own hoss, Earn steady, year-around in 
com in your врате time at home. BELSAW 
INSTITUTE lessons show you how to make kers, 


sensitive instr 
detects gold, à h 

sec. Fully tested — 
vroraistorized — guarante 


Send for Free Catalog 


goen and repair, Joks, сате, buat | О ө, 
ed Me pproved for . Box 132 PSM, Huntsville, Tex ИЧ 
s and furnished inetud- JETLO/ FI Bes GREJE Hanley Тина а) in t сом! 


one Wear servies 


Write for FREI 


| 
gni cee | Now anyone can build furniture! 


Make first-rate furniture of any style even — | 
р new designs with this complete 
illustrated. guide: 


? HOOK. No salesman will call, 


Send 256 For Big Bargain Catalog 


ө: Surplus, fx. 
Nome tquipment 


a тИа HOW TO BUILD YOUR OWN FURNITURE | 

Swiss Watchmaker's || by R. J. DeCristoforo. 22 picture-filled chapters 

Breai | | cover Design. Tools, Woods. Hardware Lacer paper- 

Now available after ДД | Ж pay postane: Popular Science. Dept. AKA i 

finde Avenue. Манап. New York 11031 
Sanopa [| AE A Ме MM SURPLUS CENTER Ша | 
WORLD'S ems бш vou AC 
VERY FIRST BIG. PROFITS FOR YOU ^ LIGHT PLANT 60 CYCLES 
TAL In your own spare-tim: 
DIGI PRINTING BUSINESS r 
WRIST Since e Wand fre hih Wow, 378 
WATCH Recte manis important tam inanon, 
Flashes time and + ү ‚599-50, 
plus 75е shipping. | 


date directly in numerals 
Save $15 if you order in next 30 days. Know the 
exact time to the second by a quick glance at this 
strikingly designed Swiss jewelled-movement wrist 
watch. Flashes hour, minute, and date in large, 
clear numbers. Gold or silver-tone case (specify), | 
tarnishproof stainless steel back, satin-brushed 

dial. Sweep-second hand, black’ leather strap. 

Shock-resistant, unbreakable mainspring, Hay 


| Virden-Perma-Bilt, Box 7066 P.S. Amarillo, Tex. 19109 


NVENTIONS—NEW PRODUCTS—IDEAS 


UIS 
DEVELOPED £ PREPARED THE RAYMOND LEE ORGANIZATION INC. 


the time of your life for only $9.98 pius 75c 


stage and handling. (#2651) For Commercial Appeal & Sales H e "td 
Pi0-dev money-back guarantee, T-year warranty. DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 1 SEND. FREE ^ сант апи рана 
Satisfaction guaranteed. ! Second Decade of Reliable Service to H Ni eg. Mant rr st 
Send check or money order — no C.O.D.'s INVENTORS « MANUFACTURERS • LAWYERS 1 
Write for FREE color catalog of unique sili. Н 
НОВІ эз, || = Н 
7 Delaware Drive - Lake Success, N.Y. 11040 A 


128 | POPULAR SCIENCE 


| NEW... Ninth Edition of the A SPLIT SECOND 
Showcase be MH IN ETERNITY 


small engines that 
power dawn. mowers, tillers, 


PHONE AMPLIFIER. Now everyone can get 
in on one conversation. Simply attach suc- 
tion cup to side position on phone. Put 
amplifier & receiver in center & ali can 
hear thru amplifier & speak thru receiver 
Comes with standard 9 v. battery, on-off 
Switch, volume control. $9.95 | $1 post 
Amtech, 108 New South Rd.. Hicksville 
N.Y. 


rs ra 
* "garden / ut 
ms E 155 
understand by 
тз. 

hensive! Each ncise 


MONEY BACK GUARANTEE 
Send Check or Money Order and We Pay Postage! 


TECHNICAL PUBLICATIONS Div., Dept u^ 70 The Ancients Called It 
JUS унын; EMG COSMIC CONSCIOUSNESS 


Must man die to release inner con- 
sciousness? Can we experience momentary 
flights of the soul—that is, become one 
with the universe and receive an influx of 


GET THE COMPLETE PICTURE with Pano: 
ramic Rear View Mirror—gives 180° visi engines $15 up 


bility at a glance. Be alert to all in back азна $90 great understanding? 
of you—minimize chance of accidents. with FREE con. 4 e » 
Clamps over any standard mirror with mov. fidentiol list ond E7 TT The shackles of the body— its earthly 


able fastening angles. 21" high x 8% 
long. $5.98 ppd. Hobi, Dept. РҮ 6, 7 Del 
ware Drive, Lake Success, N.Y. 11040. 


ons when you à | limitations—can be thrown off and man’s 
enter yer plam. NS. Р: mind can be attuned to the Infinite Wisdom 
for a flash of a second, During this brief 
interval intuitive knowledge, great in: pira- 
tion and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
| itand taught it as Cosmic Consciousness— 
the merging of man's mind with the Uni- 
versal Intelligence. 


Popular Science builds 
a good case for 
future reference 


A custom-made library case, To hold 
your now, large-size copies of Popular 
Science, АП the issues. you'll want to 
refer to for future buying information. 
and for enjoyable re-reading 
Now your copies of Popular Science 
be waiting. Clean. Pain. 
nized. Accessible. Ready for 
And there, In these mgged 
leatherette cases—their 
al blue sihes 16-karat gold em 
he wed with the year, and the Popular 
ence insignia. Handsome in your 
library, Compact and convenient. in 
your workshop, 
e holds a full year's supply of 
And costs S3. 
our time. Your 


| Let This Free Book Explain 


| This is mot a religious doctrine, but the 
application of simple, natural laws which 
give man an insight into the great Cosmic 
plan. They make possible a source of great 
joy, strength and a regeneration of man's 
personal powers. Write to the Rosicrucians, 
an age-old brotherhood of understanding, 
fora u free copy of the book, “The Mastery 
of Life.” It will tell you how, in the pri- 
vacy rok your own home, you may indulge 
in these mysteries of life known to the 
ancients. Address: Scribe M.Z.D. 


| Té Rosicrucians 


SAN JOSE (AMORC) CALIF., 95114, U.S.A. 
SEND THIS COUPON 


reference 
looking, bi 


lo save 


xy. Your space, Ånd your copies r monat mor eme a E E ЧЕНИН 
oF Popul: nce. Convinced? Then 1 To: Jesse Jones Box Corp. | Scribe M.Z.D. 1 
send in the. coupon TODAY! P.O. Box 5120, Philadelphia, Pa. 19141 The ROSICRUCIANS (AMORC) [i 
T И | Sas m ERIS 1 
| Please send me „s... handy and hands I à a 
I асса libearpreescs @ & TE Please send, me the free book, The Mastery | 
closed is my check or топе; hich explains haw мү маз 
| 
| | use my faculties and powers of mind. 
15 + (Please add any local taxes) р | I 
Name _ ! 
! МАМЕ ЦІ 1 
l E) TO 1 
| ADDRESS 11 
| GE v. [| 19 = | 
! I! d 
STATE кР State— 
ВТЕ равана Sc ae p же =a] 
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WHAT'S HE DOING! 


Making a Concrete 


Just Pick the 


Flower Pot! ... and GL 
Kind of Body "> a 
YOU Want semere ©з 


Rush $2.00 for book 
about Aluminum Molds 
with prices and production 


trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Sond $2.00 


Today To > 


P. 0. BOX 39 - HICKORY 7, N. C. 28601 


KAY оү WELDER 
" ^ Does work of $85.00 welder 


yet costs only 18 
пало 1895 
Fits ordinary 110V outlet 


3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experi 
fence needed. Follow simple instructions. Uses standard i^ rods 
Хо weld iron, steel, brass, bronze, aluminum, other metals. 3 welding 
heats... not just one as with other low priced models. New HEAVY 
DUTY ‘circuit gives higher heat 4 Times the heat needed to 
melt toughest on, More welding power than ever before. Comes 


CHECK THE COUPON BELOW 
Prove to Yourself How EASILY Ye à 
Can Have It...Almost Overnight! 7 d 
JU tell me, in coupon y 
below, the kind of body 
you want—and see how to get it 
SO FAST your friends will 
be amazed! ‘““Dynamic- 
Tension,” my easy, 15- 
minutes-a-day method, AS 
can make your chest МОЛА 
and shoulders bulge . . . your arms 
and legs surge with powerful mus- 
cles . . . your body feel alive!” 
FREE 32-page Illustrated Book 
hi hi ic-Tension" changed me 
from "a бр weakling into “World's 
Most Perfectly Developed Man" — and р 74 
эпа} паз сопа for others, МАП gpu- 
а St New Yorks N E 
MAIL COUPON NOW! 
ee ee ee m m a Á e 
1 CHARLES ATLAS, Dept. 1F, 
1 115 East 23rd St., New York, N. Y. 10010 
Dear Charles Atlas—tere's the Kind of Body I Want: 


Complete with welder’s mash, $200 pack of rods, flux, carbons, 
automatic arc striker, etc. NOTHING ELSE TO BUY. Approved for 
homes, garages 

teed aga 
when денеге? 


shops, factories. 10 day MONEY BACK trial. Guaran- 
mouts. Send $200 and pay $16.95 plus small C.0.D. 
лепа $18.95 cash, ch., M.O. for postpaid shipment. 


(Cheek as many as you like) Wel-Dex Mfg. Co., Dept. W.144, Box 10776, Houston, Tex. 77018 
1 Озаве chest, snou Slimmer Waist, zal 
пором dm Баета, наи 
BE рае теа “ и 
ee ae ааа M ques od 
hop uod curn t 


= 
* SECRET, HIDDEN RADIO 


v SPORTS. MUSIC. LATE NEWS & EVENTS 
пёс schol, hed, almost anywhere. Near di 
ever at no cost. ^ 


answers "to n 
No obligation} no salesman will cal 


n 
51:98 plus 25 ship. cost. 2 for $3.75. 
JOHNSON SMITH CO. 

Dept. 116, Detroit, Mich 


Ba em m sr m 


18224 


" z HYDRAULIC JACK REPAIRS ! 
i 5, Eam While You Learn In Your Spore Time 


Trained and qualified mechanies needed NOW to service 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW — in your basement or garage 1 
arn spare tme cash in an expanding industry. Don't wait 
ACT NOW! Get the facts 

Write for folder No. Р.б and free bonus offer. 


graphies, Knurled grip cont ip 
4.1/2" Tong with stain 
skiver & blade assortment (14) in f 


LIFETIME "SPIN-ON' 
OIL CLEANER 

ns motor oil 100 times cleaner 

any other "spin-on' liter. 

Never drain oil again. Never buy 

inother spin-on filter. Change 15 
t every 3000 mil 


Specify item(s) 
vident odd 
lo, 8 


сє 
t 
N 


time. Gua 
93 post 
facts, Save $5.00 


for the 


WRIST ROCKET 
AMERICA’S Pat. 
ARDEST U.S. 


Electronic Miracle Turns 
Your House Wiring Into 


(— JUMBO TV 
ANTENNA 
$1.98 


| only Кос 


Range 225 yd. —232 fps 
Matched spare rubbers 
and pouch assembly, $1.00. 

«rte WRIST ROCKET 
2654 4ath Ave. PS 
Columbus, Nebr. 68601 


IT GRANDFATHERS 


Kut s 


00 Post Pd 
No C.0.D.'s 


& handling 

Now you can bring in every 
channel in your area sharp 
end cleor without installing 


"| an expensive outdoor antenna profit. XA | 
or using unsightly "'robbit eors.'" же 
simple little invention does the iane or | 


. You attach it easily and quickly 
to your TV set, then plug it into wall outlet. Uses no 
current at all. . . makes your home wiring a huge 
reception. Great for FM radios, 
п included. 

Sendchockor MO. NoCO D's21 -DayMoneyBack Guarantee 


BARCLAY rani agmen 


BEIDE. dei age 
Кастро "ori 
Т chime. movements. 
orien Mogan si 


D Westminster 
t 


Chime Works 


4 
MU 


Lean ‘way back, reach for those chromed 

| get that feel of being in command. That's 
m Hot performance combined with a 
Chromed extended fork and riser 
handlebars. 


sissy bar, iridescent 
paint, big engine. m Send 25¢ for 
brochure or $1 (refundable) for 


OLE TIME Woodsman 


Insect Repellent. 
Original formula containing oil of pine tar, 
citronella, camphor, etc. has been 
Strengthened by the addition of Diethyl 
Toluamide. Now in aerosol container. 
Highly effective, clean & comfortable. 
Apply to bandana & wear around neck. 6 
ог. can + bandana, $1.35 ppd. L. L. Bean, 
Inc. Dept. PS-6, Freeport, Me. 04032. 


HURRICANE LAMP a replica of 
deep-water schooner lamp used on sail. 
ing ships, it's B^ high with chimney, oil 
well and adjustable wick. Base rests flat 
оп table or swivels up to hang on the wall. 
Burns 6 hrs. on kerosene. Copper or 
chromeplated. $1 ppd. Murray Hill House, 
Dept. S, PO ox 264, Farmingdale, 
New York 11735. 


MORE POWER FOR BIG JOBS 


© man-size > CONOMY 
TRACTOR 


CARED Mow 2-3 acres/ 


fa: 


more work-power. No belt 


or fluid-drive loss. Over 20 
48" doze: 
32" tiller, 48" snow- 


blower. Write: 
ECONOMY TRACTOR 
1005 A-6 Anoka Ave. 
Waukesha, Wis. 531 


IRRIGATE-DRAIN-SPRAY-CIRCULATE. All-metal, 
е rust-proof.Type XB. Stainiess shaft. Use 13 НР 
^ or larger. 1 НР 1.200 СРН 60" high or 3,000 
СРН 25° well, 5.200 СРН max. 114" in; 1” out, 
Belt or direct drive $12.95 
ane P won't rust or clog, Bronze brng. 
To 2,400 СРН. 1" іп: 34” out $8.95 
D Postpaid cash with order 
MONEY BACK GUARANTEE 
LIS) LABAWCO, Вох 34. Belle Mead, Н. J, 08502 


ser handlebars. 
е Minichopper ! 
far out” look. 


packet on entire line. Dept. PS-60 
1775 South First Street, San Jose. 
| California 95112 


Div. of Bonanza Inds. 


Showcase 


LEISURE CAMPING IS Possible in self con- 
tained school bus conversion. Features in- 


clude flush toil 


, water supply, gas fur 
nace, cooking & lights, sleeping & eating 
accommodations for 8-10 people! Book on 
how to do & where to buy the bus, furni 
ture, appliances, etc., $3.95 ppd. Camping 
Enterprises, 923 Dodd Rd. Dept. PS. 
W. St. Paul, Mn. 55118. 


CLIP-ONS THAT FIT right over your regular 
ription glasses. Small print reads big- 
'spapers, telephone book, Bible. 
work without straining your eyes. 
Neat, lightweight frame; easy to clip on 
over regular glasses. Satisfaction guaran- 
teed, 10-day trial. Only $4—we pay post- 
age, Precision Optical Со, Dept. PS-6, 
Rochelle, 111. 61068, 


REPOWER with a ou or 
Ve. M. D. ADAPTORS 


Classic 
Flies 


Col 


Beautiful color plates апа in the 
Orvis Catalog, not in a museum . . . 
each fly labeled and available in many 
sizes. This Catalog, "bible of serious 
fishermen since 1856," is 100 pages of 
the most knowledgeable fishing tackle. 
Sent free on request. 


Onvis A 


2954 River Road, Manchester, Vt. 05254 
Gentlemen: Send your Catalog to: 


Name. 
Addre: 


Zip. 


KNIFE FREE with every order 


+++ a сору of the car service record | 
ONLY $275 sach book. An easy way to keep accurate pg) 
9” Overall Length 


track of every repair, adjustment, 


| Lock вглрє TOTAL SERVICE MANUALS 
| 


ibrication, purchase, etc. 


5" When Closed asi oP 
> sily an 
| © Opens instantly а-у Дуна 30. ALFA ROMED- сайа, Gulia, 200, & 2600. 
icall: S 
* Sharp and prevent acer || 1203. AUSTIN-HEALEY 3000100 6 & Mk 1 
Tough dental closing. 1098. A-H 'SPRITE'—all models inc. ‘Bugeye’ 
© Stainless Razor sharp || 1050. CHEVROLET—covers 54-69, V-8 & 6 


tough stainless 
steel blade for re- 
liable use and hard, 

long service. Money 

back in 5 days if not 
satisfied. Send $2.75 
plus 25« to cover post 
age and handling | 


WESTBURY SALES CO. | 
Р.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-73-PS 


1129. CORVAIR—inc, Monza Spyder & Corsair—6065 . 
1226. CORVAIR—all_models—65-69—specify year . 
1142. CORVETTE 55-62 .. " s 

1130. CORVETTE—63.65 pesi E 
1260. CORVETTE all models—66-69—specify year... 
DATSUN—all models inc. 311, 411, 510—6489. 
DGE/PLYMOUTH/CHRYSLER—all models—55-70. 
1201. FIAT 850—ali inc. Coupe, Spider—64-69. 

. FIAT—all models inc. 124 & 124 Sport—to 70. 
- FORD (GB) "ANGLIA" —covers all models—59-67. 
1117. FORD (GB) ‘CORTINA'—ail inc. GT, Lotus—62-66 
FORD (GB) ‘CORTINA'—all inc. GT, Lotus—67 on. 
1040. FORD (USA) ‘MUSTANG'—ali inc. Shelby 07—654 
1149. FORD (USA)—all V-8 & 6 models—55-70 
 MILLMAN-- Including Minx & Husky . 


. WILLMAN ‘SUPER MINX—66-67 
1206. JAGUAR—2.4, 3.4, 38—5967............. xdi] 
3025. JAGUAR—Includes 140, 150, XKE, 4.2, & MK X . 
5536. MERCEDES-BENZ— inc. 220, 250, 280 & 300—to 70. 
MERCURY—all models plus Lincoln—55-70. 


1108, MG—Inc. TC, TD, TF & TF 1500 
1102. MG 1100 "SPORT SEDAN"—inc. automatic Mk 11 
1115. MG "MAGNETTE"—Inc. Mk III & IV. 
1098, MG "MIDGET" 
. MGA А 


.. MINI—Inc, 850 & 998—1959-70........ 
1230. MINI COOPER—inc. Cooper S—1961-70. 
1109. MORGAN-— Inc. 4/4 Series 11, 4/4 1600 & Plus 4 
1101. MORRIS "MINON 
OPEL "KADETT 


Steel Blade 


MEN/WOMEN.... 
г 


Blectric Razor BIG PROFIT HOME IMPORT BUSINESS. My 
Calendar Watch 2. plan starts you fost. Deal direct with over- 
A= Auto seas sources ot prices shown, Thousonds 
au] usb S. 5955 other dazzling bargains with no investment, 
. Full or part time. You 


Se OY EX CETTE 


MELLINGER, Dept. 02246, 1554 S. Sepulveda, Los Angeles, CA 90025 


"wttiaucs МІМІ-ВІКЕ 


ROM 26-IN. BICYCLE FRAME 
—with VARIABLE SPEED TRANSMISSION, 


PORSCHE—inc, 356, 911 & 912 
'ORSCHE 912—65-69 


. ROVER. 
. SAAB— inc. models 94, 95, 96 & 99—40 70... 
l. SIMCA—all models inc. 1000, 1100, 1204—to 70 


, SUNBEAM "ALPINE" 
^. SUNBEAM ‘ALPINE’ 


vers Series 5—65:67 
inc. H120— 66-69. 
—(Miliman ‘Munter')—66-69. .. . 7. 


j. SUNBEAM "IMP" 


. TOYOTA-— nc. Corona 1600, 1900 & Corolla. 
TRIUMPH— inc. Spitfire Mk J, П, Ш & GT 6 
j. TRIUMPH GT-6 + i 
. TRIUMPH —ali inc. ТВАА, TRS/250 & TRS... 

j. TRIUMPH “HERALD” 


l. VAUXHALL “VIVA'—all HB inc. 90, SL90—66 on. 
. VOLKSWAGEN "Beetle," Fastback & Squareback 
|. VOLKSWAGEN—1300, 1500 & Karmann Ghia—to 68 
l. VOLVO—inc. 544, 122, 144 & P1800 м 
VOLVO 140 Series—all with 820 engine—69-70. 
. DESIGN & TUNING OF COMPETITION ENGINES .. 10.95 
= j. AUTO BODY REPAIRING & REPAINTING ........ 5.95 
"d |. MOTORCYCLE TROUBLESHOOTING GUIDE ....... 495 


¥ 
|. CHEVROLET V-8—performance tuning guide 3.95 

JOYSTICK ALSO AVAILAI . CHILTON'S AUTO REPAIR MANUAL: 1870—covers, 
all American cars & Volkswagen—1961-1970. 10.95 


. GLENN'S FOREIGN CAR REPAIR MANUAL—covers 
major imported cars—38 different makes... 


Send 25е for illustrated carbooks catalog. 


.17.50 


BENSEN GYROCOPTER | 


MOST FUN, LEAST COST — AND 
YOU CAN BUILD IT YOURSELF! 


Enjoy the thrill of flying in your own 
Copter. Thousands built by others like | Ё 

you all over the world, from Alaska to | [teas tut payment et 
New Zealand. Economical to operate; | Г] 

simplest, safest {о fly. Weighs about € 
250 pounds, can lift an additional 300 

pounds with ease. Fits into a garage. 

Build with ordinary hobbyshop tools. | 
Kits available, also construction plans | 
and flying instructions. Get 3-View SEND TO. 
Drawings. specs, photo for $3, or of 

simpler Gyroglider for $2. | T 


БАШ BENSEN AIRCRAFT CORP., Dept. PS-60 
ГУД Raleigh-Durham Airport, Raleigh, N. C. 27602 


ог DLOS 
$3 ADDRESS. 


г CARBOOKS ERIT 


env 


I| STATE 


BIASSITITH 


О Р P-O*R-T-U-N-I-T. Y 


AUTOMOBILES & 
MIDGET CARS 

DEPRESSION Prices, No inflation 
here. АП late model police cars. АП top 
condition. Brought in from throughout 
the U.S.A. Fords. Chevrolets. Piym- 
495.00. 1968'в-$595.00. De- 
d. For order forms and 
te: Pan American Auto 
Inc. Dept. Z-607, 430 

Poplar Street. Hanover. Pa. 11331 


DUNE Buggy (VW) wiring harness 
Brand New—Regular 529.95. Special In- 
iroductory Offer $19.95. Everything for 
Dune Bugeies— Accessories and parts- 
complete Car Kits or Sold Per Piece— 
Buy at Speical Discount! Carefree Camp- 
er Manufacturing Co.. 3909 Western 
Road, Flint. Michigan 48506 


2 AUTO SUPPLIES & 
EQUIPMENT 


UNBELIEVABLE Huge Savings! (Re- 
rs. Gas, ОП) with Ring-Vasve Job 
While driving. $650 postpaid, Lasts 
100.000 miles! Results guaranteed! 
Motaloy, Grantham 5. Penna. 17027 


TWENTY W7 YS to help cut your cost 
of driving. $100. Honea. 9725 Olympic. 
Baton Rouge. La. 70814 хае 

MODEL "А" Parts, List 25c, Matco, 
303 South Walker. Sin Pedro. Califor- 
nia 90732, pie 


FM CONVERTER for your 12 volt car 
or boat AM radio, Tunes standard, 88- 
108 MHz broadcasts. Solid state unit is 
easily installed and operates with no al- 
terations tus ur present AM radio. Mod- 

JR x AUD x 


CROSLEY. Foreign-American. Parts. 
Discounts. Accessory Catalog. 616 Burn- 
ide. Inwood. N.Y. 11696. ЗА a 

PROTECT Your car—and yourself! 
Unique new low-cost alarm system safe- 
muards entire car including hood and 
irunk. Special Help-Larm is button- 
.tivated or personal safety while you 
аге in car. Free details, prices. dis- 
counts, ВЕТСО, Dept. PS. Вох 456. 
Cherry Hil New Jersey 08034. 

for old curs and new. All 
51.10, Antique. Parts, 
iin 52204. 


^UTO ^NTI-THEFT DEVICE. You 
rogram starter circuit with a unique 
logie "control module. Kit iclrdes 12 
volt module. clips. wire. and instruc- 
tons, 57.95 complete, Могат. Вох 24169. 
Cleveland. Ohio 44124. 


CHAMOIS Imported full skin. $4.95. 
меўара PO, Box 8112. St. Раш, Min- 


EVERYBODY needs Рог 
Tanks. You get tanks FREE. Fixtures 
Wholesale. Lyn-Mar Industries. Box 863, 


Stone Mountain. Ga. 30083. 


FOR INSECT FREE CAMPING - PARKING? 


Dot yourself citm fit sore 
Vas Nani v. 


ишш ктк wesu: ииаст suam 
TIS MOST 5 T T0 STONE 


ma 
ins treks, Campe 


Res. 


3 AUTO TRAILERS & 


CAMPERS 


BUILD Your Pickup Camper. Pre-cut 
Kits. Blueprints. Supplies. Literature 
25c. Comstock Trailers, Dept. 665. Par- 
sons. Kansas 67357, 


CAMPING Trailer, sleeps 6. 15 photos. 
complete plans $3.50. Canvas top and 
Kits available. Circulars Ic. Strat-Ford 
Trailers. Stony Creek, Conn. 06405. 


CAMPER plans and full sized patterns. 
The most detailed available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered. Send for 
Mterature Glen D. 9152 PS6. Rose- 

flower, California 90706. 


CAMPER & Trailer Kits--Assemble 
yourself, Save ' over factory built. 12 
models: Pickup Truck Campers, Pickup 
Covers. Travel Trailers. Folding Tent 
‘Trailers. Big line of accessories. E-Z 
terms, money back guarantee, Free 24 
Page color catalog. Luger. Dept. WD-70, 

Hast cit Road. Burnsville, Minne- 
E 


132 | POPULAR SCIENCE 


CLASSIFIED ADS $1.75 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, Tirst word 
all caps, rest of ad upper & lower case. Additional capitalized 
words, 65¢ per word extra. All capital letter headline or white 


space, $10 per line. 


CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $135 per inch, per month. Discounts for con- 


tinuity. 


Full details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address tor our records. 
CLOSING DATE jor the August issue (on sale July 28) is 


June 10. 


Send all classified orders, copy, 


Kelly, Classified Adv., Mgr., 
Avenue, New York, N 


inquiries, etc., to: O. K. 


Popular Science, 355 Lexington 
Y. 10017. 


PICKUP Camper. 
Cover Buid Yourself. Save 
plete Plans $295 each. Cover 
$2.00. Conversion Plans—econoline 
Yan $2.95; passenger bus or delivel 
3295. Sutisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply, 99-J Glen- 
Wood. Minneapolis, Minnesota 55403. 
ELECTRIFY vour cottage with wind 
generated power. Photos, drawings, com- 
plete set of plans, the package $3.00 
Woodlawn, 365!2 Bank Street. Ottawa 4 
Canada. 


“LP Gas Cylinders. Trailer Couplers. 
New! Save! Pree information De- 
Ward. P.O. Box 4. Crossville, Tennes- 
see 38555. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BUILD "Popular Mechanic" MINI- 
BIKE featured June 1967 issue, Detail 
plans. photographs $2.50 refundable. 
its. parts. engines: factory discount 
prices. Catalog 25r. Gilliom Mfg.: PSC: 
St. Charles, Missouri 63301. 


MOTORCYCLE Turn Signals. Acces- 
sores Catalog 25e. Houston. PS. Lock- 
Port. Lilinoi» 60441 


ILLUSTRATED 
cessories. custom stoe 
models. Cycle Supply. 
bury. Tilinois 61739. 


MINIBIKE Go-cart Lawnmower En- 
gines. Parts 50c large list. Al's Mower, 
580 Macon. Uniondale. М.Ү. 11553. 


GO-KART or MINIBIKE Plans with 
parts list. Save 50^, $200 refundable 
TEW Products. 48 Faircrest Rd.. Ashe- 
ville. N.C. 28804, 


ELECTRIC Bicycle, 1 
nickel Complete plans $3.00. Electro. 
Вох 25203. Indianapolis. Indiana 46227. 


Trailer or Pickup- 
Com- 

plans 
e 


mobile Plans - 
tries. Rothsay” Minnesota 56519. __ 


AIR Cycle Inc. Overseas Motorcycle 
delivery, All makes axcessories. Dept. A. 
NYC 10014 


О! 

torizes vour bike. Simply built . 

pensively operated. Choice of two mod- 

els. SPEEDSTER-#2.00 COMMU- 
00 . . . both $300: Bat-Re- 


=. =. BUILD THIS 
i  MINI-BIKE— 
UC \ No Welding 
i Needed 
lightweight, Rug- 
ged. Compares with 
the finest mini- 
bike you can purchase. Simple, inex- 
pensive construction allows you to as- 
semble your mini-bike with ordinary 
hobby shop tools. Illustrated plans 
structions and suppliers parts list. Satis- 
faction Guaranteed 
Plans Only $200 
WESTATE ENTERPRISES 
Dept. 5-6, Box 9216 
SAN JOSE, CAL. 98117 


М.Ј. 08034 


ELECTRIC MINI-BIKE 


Fabulous electric battery powered Mini 
hike. Easily bulit with ordinary tools ai 
TS Cost Of "other minibikes, 


All parts available locally, Complete з! 
and instructions. v 


LECTRA-BIKE 


Comple! 
for Building a Stellar 


Mini-Bike YOURSELF? 
Send ONE DOLLAR and 
your tm and address to: 


Catalog 
Sheets 
and 
Parts List! 


Electronics & Mfg. Ci 


t. 1, 131 ide Blvd. 
Мим, New York 11803 
‘Subsidiary of Republic Corp 


5 AVIATION 


— AVIATION у Surplus Bi 
(Refundable) 
бте Pennsylvania 17302. 


HELICOPTER, SNOWMOBILE. HOV- 
ERCRAFT. AIRBOAT. Bubble canopy. 


logue $0 
TEE. "Spring 


LEARN AVIATION AT HOME. Navi- 
gation. aerodynamics. communications 
Weather taught in 
method. Free infor 
sciences. P.O. Box 4106. Torrance. Cali- 
fornia 90503. 


AIRBOAT. Propellers, Engines, Plans. 
Kits. Supplies. Complete Airboats. Out- 
board Airdrives. Catalog $1.00. Banks. 
меныкы; FS Wert, euis 

it 


AEROSPORT New sport aviation 
newspaoer Homebuilt plans. kits listed 
here. $2.50 year. Aerosport. Inc.. Box 
10821. Raleigh М.С. 27605. 


5A HOVERCRAFT 


DOBSON Air Car. Thrilling speed 
over land'water. Two-place plane $15. 
Information package $3.00 ‘applies on 
plans). Frank Dobson. Box 816. Corona 
del Mar. California 92625. 


MART 


HOVERSPORT Н-П two place hov- 
ercraft. Designed tested by aircraft en- 
Zineers. "mphibious with total direc. 
tional control. Specs. photos-$2.00, P:ans. 
book-s9.50. HS-IA. single place hover- 
book-85.00. Hoversport. 
Juno. Florida 3340: 


AERO-CAR 
AIR CUSHION VEHICLE 
sing Бон ете entr wi 

aes 
LAWNMOWER ENGINE POWERED 
КЕЕ ENAME POMERI 
FERRIER ONE, MAN ANE MON а 
Foutanur"aken wane Мати 
Rare 

sige ei Cael (as ани энек 


Plans. 


6 ASTRONAUTICS 


ROCKETS! 24 
ful ‘motors—Kits—Tubes—Cc 
chutes—Launchers, New Illustrated Cs 
alog — Rocket Data — Diagrams — 250. 


ROCKET! 1 flying models—flights 
o 2500 It. New illustrated catalog 9c. 
Single and multistage kits, conem еп: 
gines, launchers, trackers, rocket aerial 
Cameras, technical information, Fast 
service. Estes Industries, Dept. 32, Pen- 
тозе, Colorado 81240. 


FUTURE PROGRESS ої | SPACE 
TRANSPORTATION report by Associate 
Administrator MANNED SPACE FLIGHT 
$100 Oven, Box 4Bi-B, Duncan, B.C., 


ROCKETS!!! 2000" plus, Single. multi- 
е kits, Tubes, cones. engines. ра! 
launchers. Same Day Servi 
ihg accelerometer kit $1.50. Cata- 
log 25c, Rocket Supply, River Edge, New 
Jersey 07661, 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT PLANS, FRAME KITS. 
fus =: eE 200 top designs for the ‘amateur 
er 
builders. oe ox om Cruisers, 
Catamai 


gius J 
p Boat Builder’s Gui Clark Сга! 
t Company, 16-8 Aqua Lane, Tona- 
wanda, New York 14150. 


FIBERGLASS, | Resi 
bronze screws. Prepi 
plans Catalog 29c. Stiles, 
Hts.. New Jersey 08051 


KAYAK kits, inexpensive professional 
models, Exclusive Nylon hui al manum 
trim, One day assembly. Strat-Ford Kay- 
aks. Stony Creek. Connecticut 06408. 


NEW 1969 McCulloch and Other Ош. 
n 9 Electric $2 
EL 


по tax, 
11-8 Mantua 


Broadway. Brooklyn. New York 11221 


PLANS, Full-Size Patterns, Frame 
-by-step instructions spe- 
ЧАПу for amateurs. Send $1.00 for new 
page catalog of over 80 , 
Ser рте аа ае Inboards. Outboards, 
Cruisers, Houseboats, Hot Boats. Cata. 
marans. 


New ‘book 
3400 ppa. Glen Marine. 0182 Rosecrans, 
Bellflower. Calif. 90706. 


BOAT Kits. Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond into one-piece 
craft, 30 models—l4' to 32'. Cruisers, 
Runabouts, Houseboats, Sailboats, Bii 
line accessories, motors, trailers. Easy 
terms, e catalog. Luger. 

. East Cliff Road. 
‘Minnesota 55378. 


Kayaks, plans. Sailing rigs. 
Free catalogue. Ошка, 
Tis McGavock Pike. ‘Nashville, Ten- 
nessee 37214. 


SAIL Boat Kits For Pen 
Dinghy, Blue Ја; 
Lightning, Thunderbird. 
Folder, ‘Taft, Marine Согр 63614, NE. 


. OK. 


Duckboats, Many exciting models. Easily 
assembled kits. $39.95 up. Free literature. 
Riverside Canoes, Hox 950500, River- 
side. California 92501. 


MARINE Catalog. 1910 Brandname 
Discounts, $1-refundable, Northeast, Bo» 
561B. Newtown. Conn. 06470. 


SOLO Loader. Puts boat atop camper. 
No strain. Low cost. Plans $2. Palmerco. 
Box 5122. Sta. -4. North Hollywood. 
Са. 91602. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send $2, Refundable. For For- 
mulas, Equipment Guide. Operation 
Data And Catalog. HBS Equipment Di- 
Vision. Dept. N7. 3543 East 16th. Los 


Angeles. California 90023. 


ELECTRICAL TROUBLE SHOOTER 


CONTINUITY TESTER 


TESTER is SELF РОМИ 


If your Dealers cannot 
supply you, send this ad 
98 
and only direct to the factory. 


BURNWORTH TESTER CO. 
[815 Pomona Ave. EL CERRITO, CALIF 94530 
Blister Packed for your protection 


10 WELDING, 
SOLDERING 
“WELDERS — 110 220, 150 Amperes 


$53.50. Morris, 1070 Inner, Schenectady 
New York 12303. 


11 DO-IT-YOURSELF 
EXPERIMENTERS, am- 
ateur scientists. students , . . Construc- 
tion Plans- -All complete Inchuding draw- 
ings, schematics. parts list with prices 
and sources .. _ Laser--Build your own 
coherent-light optical laser. Operates in 
the visible light range. pulsed mode 
$6.00... Radar—Build your own ultra- 
sonic “doppler radar. Detect motion of 
people. automobiles. even falling rain 
drops, Transistorized. standard 
small 9-volt battery—$4. 2. Long 
Range "Sound Telescope — This amaz- 
ing device can enable you to hear con- 
versations, birds. other sounds hundreds 
of feet away. Very directional. Transis- 
torized, uses 9-volt battery—83.00 . . 
Or send 25c coin (no stamps) for com. 
plete catalogue . . . Wide range of other 
plans, including psychedelic lights. col- 
Or organs. robot man. etc 38 dif- 
ferent plans . . . Technical Writers 
Group, Box 5904, State College Station 
Raleigh. N.C. 27607 


uses 


CORNER hutch; bookcase; utility rec- 
ord cabinet: platis $200 ench. RAS 
Design. 62 Fairview Avenue. Bingham- 
Хоп. New York 1390: 


FULL SIZE FURNITURE PLANS. 
retinet GE American. Danish 
Modern. EC Рос, Furniture Designs. 
беры Sherman. Evanston, 
Iilingis 80201. 

EVERLASTING Mailbox Address. 
stencil 


‘Thief-proot, $3.00 for details. 
Write: Meadowlark. 6000 Roselawn. Day- 
ton. Ohio 45430. 


INSTALL an extra bathroom for next 
to nothing. Drawings. photos. all the 
how-to youl] need. Complete set of 
plans. the package $5.00. Woodlawn. 
365'2 Bank Street. Ottawa 4. Canada. 


GRINDER Buffer Kit, 
motor you have into compact, 
unit, $16.95. D.J.D. Industries, 4 
N, Brooklyn. N.Y. 11234. 


13 TOOLS & MACHINERY 


Flat, = 
000157. 8°x12"x2", Postage Paid. $18.95, 
Precision Granite. 1150 Larch, Minne- 
apolis. Minn. 55433. 


14 ENGINES & MOTORS 


STEAM Engine Kits. Automotive 
Marine. Catalog-Handbook. $1.00. Re- 
linble Industries. New Baltimore. Michi- 
кап 480i 


REWIND car generator for 110 V.A.C. 
power plant, Plans $200. R. Schmauss 
1228 E. Ci Tampa. Florida. 


ону УТТУ) У. most powerful, 
“L-shaped. 214^ x 2" x 347, $3.00 pair 
postpaid. Lilian's. Box 17165-5. Chica- 
ғо. Illinois 60617. 


18 CAMERAS & PHOTO 
SUPPLIES 


FREE Price List! Cameras. film. flash- 
bulbs Merit Photo Supply. P.O. Box 
6011, North Hollywood. California 91603 


CAMERAS wholesale free details 
LMC, 2509 5151. Ave.. Sacramento. Cali- 
fornia 95822. 


19 MOTION PICTURES & 
COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE 
Only $1.99. See Laurel & Hard: 
lin, Pairbanks. Keystone Cor. 
Pickford. Chaney comedy ‘drama. 
adventure. history from the silents! 
Taste the fun of great movies right at 
home: Order today... Specify standard 
Or Super 8. Free ‘catalog. Blackhawk 
Films. 701 Eastin-Phelan Bldg.. Daven- 
port. iowa $2808 —— à — 

16MM SOUND-Projectors. Films. New 
Used for Sale. Free Catal 
Cinema. 333 W. Sith 
City. New York 10019. 

FREE Catalogues. 3000 8-16 
Films. International-S Films, Green- 

FREE! 64-page catalog. §-16mm film 

MP Pein kee шеле: 

448 N. Wells. Chicago. Illinois 60610. 


~ imm SOUND Features And Shorts 
Bedner. 5300 S. Talman. Chicago 60632 


11 Ave. 


GRANITE  Toolmaker's 


HOW to prevent flooded basements. 
25c to Diversified Products. Box 349. 
Hamburg. New York 14075. 

LAR alarm. complete instruc- 
tion, blueprint. send 52.00. Petron. Box 
8505. Fountain Valley. Calit 92708. 


PORTABLE Cattle Guard, Complete 
plans, Write Gillespie Compan 
tropoits. Tiinots 


Me- 


BACKYARD SHELTER HOUSE 


, neum 
| EVANSVILLE, tNOIANA 
l 


12 HOME CRAFTSMAN 


SPORTS ACTION Color Film Catalog 
Super S-Smm. Contact: Sportlite Films 
Dept. PS. 20 No. Wacker. Chicago. Tli- 
nols 60606. = 

UNUSUAL movie supplies, Free circu- 

Esoh. 47th Holly. Kansas City. 
"Coming At- 
in beautiful 

Lists free 


OLDTIME Silent movie 
tractions" Theatre slides 
35MM. Also Currier-Ives. 
Wicr! Box 402. Eimira. М.Ү. 


198 COLOR SLIDES — 


35MM, COLOR SLIDE SAMPLER 
20 "best' 27 x 2^ .. . $1.00. Free catalog 
Hundreds of sets travel. circus. 
wildlife, flowers. fallroads. war. etc 
Order ‘today. Blackhawk Films. 702 
Eastin-Phelan Bldg.. Davenport. Iowa 


5280 5i 
10,671 Individ- 


35MM COLOR Slides. 
ually Sold. | Described  Encyclopedi 
Catalog 10e. Wolfe Worldwide. Dept. И 
60. Los Angeles. California 93025. 


SQUAREKNOTTERS: Make belts. 
lanyards. dog leashes. etc 
Special offer! Beginner's book. catalog 


and quality cord samples $100. P. C 
Herwig Co. Dept. TI-PL. 264 Clinton 
SC. Brooklyn. New York 11201. 


FOUNDRYETTE 2400 F. 1!. to 48 Ib 
capacity. Circular 10c. Kansas City Spe- 
clalties. Box 193. Middleton Wis. 53562 


FREE: New 136 page handicraft cata- 
log. Supreme Handicrafts. Box 395-PS. 
Sioux Falls. South Dakota 57101 


"GETTING Started in Stained Glass.” 
25с. Whittemore. Bod 2065Х. Hanover 
Mass. 02339. 


CABINETMAKING 
“How To Make Formica Counter Tops" 

two excellent Guides let you build Kitch- 
en Cabinets and Counter Tops like pro- 
fessionals, Extraordinary Guides bring 
Master 's shortcut. methods 
Satisfaction guaranteed, “Writes aps 
126-L Seventh North. Hopkins. Minne- 


MAKE your own fine picture frames 
with our beautiful mouldings and amaz- 
ing Clampless Assembly Method. Тег. 
rific savings! We show how. Free proof 
articulars. Japs,  126-LM | Seventh 

forth, Hopkins. Minnesota 53141 


SPACE - Nature - Underwater slides. 
Sample slide 25c. free catalog. 
Box 608. "Point. California е: 


AUTOMOBILES. streetcars. scenics. 


free catalog: sample. Myers. 50-31 New- 
town Rd. Woodside. NY 11371. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofinish- 
ing by one of Country's larxest labs at 
lowest prices. Fast Service and free 
7Foto-Fan" Stamps you quickly redeem 
for valuable Photo Supplies. 8MM Kod: 
chrome $1.29: 8 Exp, Kodacolor $1 
35MM Kodachrome. 20 Slides $1.39: à 
Exp. Black White 6$c. Satisfaction guar- 
anteed. Send exposed film or request free 
Mailers, complete Price List and Gift 
Catalog. Direct Mail Photo. Box 8352-PS. 
Pittsburgh. Pa. 15218 

KODACOLOR 12 Exp. Roll Devek 
& Printed Jumbo Size $1.50. Mail 
io CapriColor. Р.О. Box 831. Laredo. 
Texas 18040. 


KODAK Processing Mailers. Kodacol 
or Kodachrome. Big discounts price 
list from: Mail Film. Box 338. Bradley 
Beach. New Jersey 07720. 


.N Clark, Chi 


50’, DISCOUNT “Get-Acquainted” of- 
fer io 125 Instamatic Camera owners 
for one month CR ке, 12 
E (regular 3900), We develop. 
rint Only 126 Tnstamatic fim © 


ck and white. Send. $130 ioday. deser. 
UT К Co. Dept. E. Ishpeminy 
gan 4984 
21 HOBBIES & 


COLLECTIONS 


COLLECT Military Miniatures. 500 
models. Catalog 50c. Bussier. Box 107-Е. 
Wollaston, Massachusetts 02170 


COLLECT Rei 
ples and 32 


ge military catalogue. 
Send 50с postage, handling, Insignia 
Box 11-8. Rockaway. N.Y. 11694. 


LIQUID Fueled Rockets: Authentic 
high performance single and, multi" 
Sage Dis kits. ready-to- 
fly jet planes. Use unique non-flamim: 
ble ‘propellant. No special permit or l- 
Sense required. Send 25с for catalog. 
Vashon Industries. Inc.. Вох 309- 
Эм Чып. €T. 
ALLENTION: Scientists and rocket 
eers—Giant 73 page catalogue—all types 
of chemistry, biology. astronomy. geolo- 
£y, minerology. lapidary etc. equipment 
and supplies i00 chemicals- large rock- 
et section 61.00 refundable on 1st order 
over $7.50— Scientific Enter 
Box 137. Pompton Lakes. N. 

-SOUNDS Un-Limited. Casings. Fuse 
Chemicals. etc. Catalog with Complete 
Details 25c. Dalton Industries, Box 283. 
Monroe. Connecticut 06468. 


rises. 
. 0744: 


RACING DECALS —Over 175 colorful. 
full size. AUTHENTIC racing decals. 
Now available from a single source. Ali 
are permanent. self-stick type. SPECIAL. 
OFFER: 5 racing decals all different 
PLUS new 16 page catalog containing 
illustrations. descriptions and prices of 
over 175 famous decals. Send $1.00 to: 
Dan Gurney's All American Racing De- 
cals, Dept. PS. Box 3374. Chicago. Illi- 
nois 60654. 


FANTASTIC Butterflies. Ferns. Mag. 
nolia leaves. 50 assorted $2.25. Con 
tinental Box 205. Westminster. Mary 
land 21157, 


APRICAN Snail Shells. 


2 


3 for 81.00. 
Box 1078. Agana. Guam 95910. 


23 MINERALS & 
PRECIOUS STONES 


ROCKETS: 382 pages. Complete—ev- 
erything explained. Make your own 
fuels. $2.00. Kenrus-R. Нох 1585, Staten 
Isiand. New York 1030: ko 

FREE List! Interesting Science Proj- 
ects. Lawrence Associates. Box 18366, 
Phila.. Penna. 19120. 


cuits, Indicators. Patchcords. and Han 
book: Outstanding value. Free illustrat 
ed literature. Scientific Measurements, 
С107. 9701 Kenton. Skokie. Ill. 6001 

3D CHESS, Rules $2 Club $3/y 
Boards 10. 20. Borahnoss, Buckroe 
Beach. Hampton. Virginia 23364. 


CHEMICALS. Laboratory Apparatus. 


12 POLISH Gem Stones of the world, — Glassware, Catalog 50c, refundable, КОМ 
name and locations. educational. $1.00. Minerals, Р.О. Box 631, Redlands, Cali- 
Empire Gems. Trinidad. Calif. 95570 fornia 92373. 

MINERALS, Fossils, Shells, Micro- CHEM-CLUB . . . $5.00 per vem 
scopes. Telescopes. New illustrated cata- Birch Laboratories, Sandstone. Minne- 


ERI Dover Scientific. Box 60115. Long 
- New York 111i 


ROCK 
the only mechanical devi 
rocks in minutes. Simple 
$200. Geo-Key. 114 Fort Street 
toria. В.С. Canada. 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound. gem cutter. Jewelry maker. hob- 
byist ог craftsman сап be without. Full 
of bargains. exclusive items. low prices 
from largest suppliers and authorities in 
the field. Free new catalog just off the 
press, yours for the asking. Write: 
Grieger’s, Dept. C-14. 1633 E. Walnut 
sadena. California 91108. 


EARTH Science Rockhound Mas 
Subscription $250. Sample 35c. 
380-85." Downers Groves по 00515 
24 ANTIQUES, RELICS & 
INDIAN GOODS 


“AUTHENTIC Indian Pottery 50 


10 operate. 


Vic- 


500 to 


900 years old. $3.00. Two Fossil speci- 
mens 3 00. Petfified Wood $1.00. Chard 
sibi 


Enterprises. 
ington. N.M. 


ROQUOIS Masks. Rattles. Dolls. С 
alogues. 25c. Iroqrafts. Ohswokon. On- 
Ten Canada. 

ICE AGE fossils 100.000.000 ears old 
Mo'nted. 81.00. Р.О. Box 130, Buffalo 
NY 14225. 


25 FORMULAS, PLANS, 
ETC. 


ANY Formula $3.00. Catalog Manu- 
facturing “Trea H. Belfort. 192 


PS. Box 406. Farm- 


10 Chemistry, Astrono- 
my. Biology Catalog. 35c (refundable. ) 
Xercon Scientific, 8113 South Chicago, 
Chicago. Ilinois 60617. 

NEWSLETTER | (Chemical-Science): 
Permanent suus,.ription oniy $1.00! Save 
5 times subscription cost—confidential 
discounts, Kenrus-N. Box 1588, Staten 

New York 10309. 


ology. Mid-States 
Clark. Chicago. Ш 


MICROSCOPE Slides. Quality American 
made slides. Same as sold to universities. 
but with minor defects. Set of 6 botany 
and 6 zoology $300. Immediate deliver 
Catalogue 20с. Real Science, 6180 Jackson 

Ann Arbor. Mich. 48103. 


BUILD—Liquid Li 
lete plans $3.00. 


ts catalogue 25c. 
n Orrick, 325 Van Nostrand Ave. 
Jersey Citv. N.J. 01305. 


THOUSANDS of tiny ocean animals 

ipiankton) plus 5 geological samples of 
e deep ocean bottom in kit complete 

with informative booklet, Educational. 
Conversational, Interesting hobby 
$2.98. OCEANOGRAPHER. Box 11182. 
wali 938] 


CATALOGUE Of ver-ry interesting 
hard-to-find products and books 35с. 


(See our other advertisement.) Kenru: 


jur own. Order new catalogue tod 
Over 200 Science Projects, 25c. Roy Di 
Laboratories, Dept. PS. 
Street. Jacksonville, Fla. 32202. 


27 PLASTICS 


HENLEY'S 

20th Century Book of 

; 10,000 Recipes, For- 
mulas & Processes 


Here is a wealth of prac- 
Heat, accurate and clear 
Information and instruc: 


едеу dally. 
a book. you “too will 
recipes” “for 


commercial prod- 
irate 


Dept, РЗ; 
Чох 67. East Eimburst, Rev. 11369 


726 SCIENCE & CHEMISTRY 


CHEMICALS. Apparatus Biological 
Supplies. Microscopes. etc. Catalog 35c. 
Sheard Science. Dept. PS. Columbus. 
Wisconsin 53925. 


ROCKETS: Real flying models— flights 
up to 2500 ft. New illustrated catalog 
2c, Single and multistage kits. cones. 
engines. launchers. trackers. rocket 
Serial Cameras. technical information, 
Fast service, Estes Industries. Debt. 6 
Penrose. Colorado 8120 


CASTOLITE pours like water and 
hardens like glass at room temperature. 
Embed natural flowers. coins. special 
collections, Also new molding and cast- 


ing resins. or reproducing originals 
Manual 250." CASTOLITE. 10.1020, 
Woodstock. Tilinois 60098. 

CRAFT Kits . . . Supplies. Casting 
Resin. Molds, Cookin’ Ci Dippity- 
Glas. etc. New enlarged catalog... S0c 


(refundable). Soecialty Products. Dept. 
6, а Road. Muskegon, Michi- 
км 2 


LARGEST Plastic Handicrafts, Supply 
catalogue $1.00 (refundable). 

Mig.. 24-Р Winter. Stamford, Connecti- 
cut 06905. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


- FREE Tree. Soll Care Stor 
spike. 3527 Aquila. Minneapolis. Min- 
nesota 55426 

FABULOUS Flower tree yard orni 
ment. Plans to build. $3.00 picture 
cluded. Jonmar Manufacturing Co.. Box 
212-B. Howard. Pa. 16841 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


CANNAS— twelve $3.00 postpaid, State 
color, Catalog 50с, Cannas. Carnegie. 
Oklahoma 730! 


CARNIVOROUS (Insectivorous) Plants. 
28 kinds, Illustrated catalog. 25с. 
Peter Pauls, Canandaigua. N.Y. 14424. 
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PLANT YOUR OWN MINIATURE 
GREENHOUSE in your kitchen. Green- 
house, seed. soil included. $2.49. MAC 
ENTERPRISES. Box 6640. Kansas City. 
Missouri 64123. 


32 REAL ESTATE 


GOVERNMENT Lands , . . 
31,00 Acre. Millions Acres| For 
sive Copyrighted Repo 

"Land Opportunity Digest" listing lends 
available throughout U.S., send $1.00 
Satisfaction Guaranteed! Land Disposal 
Вох 9091-ЕК. Washington. D.C. 20003. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises stil available - 
320.00 plus $6.50, Taxes Yearly Maps. 
Pictures. $2.00 (Refundable). Informa- 
Чоп Bureau. Norval 3, Ontario. Canada. 


"CANADIAN Vacation Lands; Full price 
5385.00. 40 acres. $10 month. Suitable 
Cottage sites, hunting, fishing. invest- 
ment, Free information. Land Corpora- 
Hon 3768-0 Bathurst, Downsview, On- 


Low as 
“excl 


through estate liquidations. Low month- 
ly payments, Ideal farming. timber. 
mine cottages. hunting, fishing 
Write for free catalogue, Canadian Es- 
tate Land, Department PSC. 194 Wilson 
Ave.. Suite 101. Toronto 380. Cana: 


CANADIAN Lands. seized and sold for 
taxes, Our S3rd annual series of lists, de- 
scribe many choice properties, situated 
Пош coast to coast, acquired by us 
through Tax Sale. Priced as low as six 
dollars per acre, guaranteed perfect title, 

monthly payments, no morteag 
Beautifully situated hunting and fishin 
camps, where there is real sport; sum: 
mer cottage sites. heavily ‘wooded acre: 
ages. Now is the time to invest in Cana- 
da's minerals. forests and farms. Write 
today for free booklet with full explana- 
ton. Tax Sale Service. Room 301-H. 85 
Bloor St.. East. Toronto 5. Canada. 


GOVERNMENT Land - 
acres, U.S.A.-Alaska, $1.25 ac 
lomestead; Vacation, Cabin. Ranch 
Sites, Copyrighted guide, guaranteed!! 
Rush $1.00 today. Surplus Land ‘Bureau, 
Box 807Р. Las Vegas. Nevada 89101. 


LAND! EASY TERMS less than bank 
rates, Northwest Timbered Acreages as 
low as $950 Total Price, 5-10-20-40 Acres, 
For People who love the land—A tract 
of Recreation Land to have for your 
ry own! In Northern Idaho. Eastern 
Washington, and Western Montana. In 
the heart of lakes and big game coun- 
try, All covered with growing timber 
Access and Title insurance with each 
tract. This is select land with nai 
beauty, recreational and investment vi 
ues, Plan for the future and retirement 
recreation. We have tracts of many type 
and sizes from which to choose. inc 
ing "beautiful Northwest Waterfront 
property Your inspection is weleomed 

for free list, maps, and com- 
lete information. Write to: Dept. WC, 
Box 106, Op- 
е, Washington 


$1 ACRE—U.S.A.—CANADA 
"MILLIONS Acres. Direct from govern- 


ment agencies. No middlemen . .. Pam- 
Шу Vacationing. Fishing. "Hunting. 
Homesteading. Investing . . For amaz- 


ing “where” and tes— 
АЙ Canada Govt, Lanas Digest 5 
plus invaluable Canadian maps. Rush 
$1.00 (Guaranteed) Can-Am Lands. P.O. 
Box 1147, Buffalo. New York 14240. 


LAKE Frontage—Canadian Shoreline 
Properties with well wooded acreage on 
Lakes teeming with fish. Suitable for 
Hunting. Fishing and investment. Small 
monthly payments. Free booklet. Write 
Canadian Shoreline, Dept. PSC. 33 Rose- 
hill Ave.. Suite 2507. 
tario. Cans 


45.000.000 ACRES Valuable Gove 
ment Land. Offered low as $1.00. Buy, 
Lease, or Homestead Free. 1970 report! 
$100. GOVERNMENT LAND. Вох 
PS789, York, Pennsylvania 17405 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


FREE . 
‘Spinners, 


‘oronto 270. On- 


Lure Parts. Sinker 


Molds. 
digs. Reels. Finnysports (PE) Toledo 


Ohio 43614 T 


ATTACH Split rings to lures. Open 
split shot easily with special pliers, Send 
. Box 430. Stevens Point. 


Book-Free 170 

pages Sweetest pocket-size catalog ever 
Do-it-Yourself stuff galore: Net Mak- 
ing. Rod Building. Sinker 
Worm Moulding. Fly Tying. Fish Smok- 
ing. Bait and lure components-Every- 
thing! Latest tackle 'n gadgets. Netcr 
Co.. Box 5510. Toledo. Ohio 43613. 


SAV. 

RESCUE Ball life preserver: A ball 
smaller than a baseball when thrown 
becomes a full-size 21” life ring within 
seconds when wet with sufficient buoy- 
апсу to support а 300- person. Item 
SAL-1 $4.95. Free catalog on request 
MASONS. Box 7524-A6, Detroit. Michi- 


CORDLESS Table lamp. Long lasting 
6 volt battery included. Emergency use 
for home, auto. boat. picnic, cottage. 
patio, trailer, $8.79 plus $1.20 postage. 
Miller. 54-PS. Р.О. Box 143, Dover. New 
Jersey 07801. 


UNDERWATER breathing equipment. 
Send only $1.00 for full pictorial cata- 
logs. Underwater Manufacturing Com- 
pany, Post Office Box 187. Cedar Falis. 
io 


OUTDOOR Discount Catalog Featur- 
ing Rods. Reels. Lines. Golf Equipment 
etc. Orchard Trading Company. Box 241- 
PS. Hastings, Michigan. 


FREE 1970 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archery. 
Hunting Camping Equipment— 
‘Thousands of items. Cabelas’ Inc., Dept. 
R. Sidney. Nebr. 69162. 


CAMPERS. hikers. Complete listing of 
gutdoor equipment mailorder, catalogs. 
Interesting. informative. $1.00. Packin. 
Box 988. Los Altos. Calif. 94022. 


34 CAMPING 
EQUIPMENT & TENTS 


THE Only "No-Risk Land Purchase 
Plan" in America—10 year money-back 
guarantee on any Vacation. Retirement 
or Investment homesite in Bolling Spring 
Lakes—the multi-million dollar. 14,000- 
acre development on the Carolina Coast. 
АЦ facilities, electricity, re motel, 
olf course, country club, alrea 

тае ocean beach. 30 fresh water 
re „homesites ав low as 

Gash price: $8.00 down. $770 
опту for 100 ‘months. including ine 
terest at an annual percentage rate of 
6%. Write for free literature. Dept. 
2-А. Boiling Spring Lakes. North Caro- 
lina 28461. (Not offered to residents of 
California; Florida, New York.) 


FREE CATALOG! Giant SUMMER 
edition! Over 4.600 properties described. 
pictured—Land. Farms, Homes. Busi- 
nesses- Recreation. Retirement. Selected 
Best thruout the U.S.! 70 Years' service. 
518 Offices, 40 states Coast to Coast. 
Mailed FREE from the World's Largest! 
STROUT REALTY. 60-2В E. 

N.Y, 10017. 7-28 S. 
521-28 E. 


NEW: Canadian oll leases, $1.00 acre. 
Free information. Northern. Box 560-D. 
Westmount, Montreal 215. 


FREE CATALOG New summer edition 
of our latest & best real estate bargains. 
Homes, farms. ranches, business & In- 
vestment property. Actual property pho. 
ios! Write for your free copy! SAFE- 
BUY Real Estate. Box 589-PS. Little 
Rock. Arkansas 72209. 


camping equipment. cloth irplus, at 


lowest "prices Send 29e. T "Goldberg 
Dept, PS6. 902 Chestnut öt.. Phila.. Ра 


36 HOUSEHOLD PETS 


LIVE Seahorses. marine specimens 


aquarium supplies. Illustrated catalog 
15c. Marine, 8-307, Dania, Flor- 
1а 33004. 


37 __ SPORTING DOGS 


OPERATE Dog Training Center. Crime 
protection. ete. Write Now! Bayerco. 
Betty Avenue, Neenah. Wisc. 54956. 


38 BIRDS & ANIMALS 


SEAHORSES. Animals, Aquariums. 
and Pet Supplies Catalog эзе Aqualand. 
Box 130. Miami. Florida 33145. 


MAKE Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us. Catalog— 
25c. Keeney Brothers, New Freedom, 
Pennsylvania 173 


$500-5800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment. breeders and instruct 
Illinois Research Farms. Dept. SPB-6. 
Barrington. Illinois 60010: 


BUY Direct. Save: Monkeys. Ocelots. 
Birds. Reptiles. Wildlife-Dog Books. 
List loc. Exotic Animal Importers. Inc.. 
Box 3069-25. Hialeah. Florida 33013. 


FREE ‚| NEW 224-page SUMMER 
catalog. All types real estate coast io 


souri 64112. 
BUY CANADA. 10 gu; 10 ACRES 
THOUSANDS ‘of Tax Sale properties 


direct from government authorities. At- 
lantic to Pacific. Good roads. Near bor- 
frontage, Hunting. Fishing’ Cottages: 
roni funi ing. 

inique, ‘researched lists. Maps. Phi Photos. 
"BUREAU". 16 Quinby Court, Thistle- 
town, Ontario. 


POPULAR SCIENCE 


AMAZING 
PROFITS 


Rabbit Wool and Breeding Stock for us. 
Start today by sending your name, ad- 
dress and 25c in coin for details. 
AMERICAN ANGORA COMPANY 
Malta — Dept. PS — Montana 59538 
Established in 1929 


RAISE Rabbits for us оп $500 month 
plan, Free details. White's Rabbitry, 
Mt. Vernon. Ohio 43050. 


The Bazar. "Box Зз. t Worth, 
Texas 76105. 
39 EARTHWORMS, 


CRICKETS, FROGS 


FREE Literature—We Teach You To 
Raise. Sell Fishworms. Crickets. 12-inch 
African Worms, Carter Farm-12. Plains. 
Georgia 31780. 

EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121, 
Cedar Hill, Texas 15104. 


40 HUNTING & FISHING 
INFORMATION 


LIVE Traps for animal, bird. fish. 
Free catalog. Mustang-NC76, Box 10880. 
Houston. Texas 71018. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


. FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses. Prisms. 
"Telescoj Binoculars. etc. Jaegers, 
691G Merrick Road. ‘Lynbrook. New 
York. 20 

SCIENCE Bargains! Lenses. Теје- 
scopes, Binoculars, Microscopes. Kits, 
Parts, War Surplus. Send $1.50 for be- 
ginners 10 lens kit with instruction 
booklet. Order Stock 2-CN. Request Free 
148-page Catalogue CN, Edmund Scien- 
tific Co.. 300 Edscorp Bidg.. Barrington. 
New Jersey 08007. 

ASTRONOMY For students. hobbyists 
Sample copy magazine 40c. Sky and Tele- 
scope. 49 Bay State Rd.. Cambridge. Mas- 
sachusetts 021: 

MICROSCOPE lenses Professional 
quality, factory prices. Power Genie. Box 
872, Lancaster. Pennsylvania 17604. 


FREE! | ! POWERFUL MUSCLES FAST! 
taste New, Discoveries In, the, science 
of bodybuilding. Now. in the 


Your bedroom. ur method will add inches 
St powerful muscles to arms, chest, shoul- 
& Learn secrets on trimming the 
modern methods—fast! 
Regardless. of age, skinny or overweight 
we can transform your body to physical 
bertection. Send for free brochure, Univer 
sal. Bodybuil 
Mich. 48121. 


KUN 
Enterprises, 
Honolul 
ARATI struction: 3 
lustrated. oniy $128. Bales Co. 680-P8, 
Metcalf. Escondido. California’ 92025 


46 PROFITABLE 
OCCUPATIONS 


~ FREE Literature Маке 
Raising Fishworms and Cricke 
Farm-10. Plains, Georgia 311 

FREE catalogs. Repair air condition- 
ing refrigeration. Tools. ‘supplies. full 
instructions. Doolin, 2016 Canton, 
Dallas. Texas 75201 

HOW to Make Money Writing Short 
Paragraphs, Information Free, Barrett, 
Dept, C-86-D2, 6216 N. Clark, Chicago 


Dept, 


BINOCULAR Specialists. Repairs and 
Sales. Free Literature. Tele-Optics. 5514 
Lawrence. Chicago, Illinois 60630. 


FREE Book 7990 Successful. Little- 
Known Businesses." Work Home! Plym- 
outh 45-L. Brooklyn. New York 11218. 


ASTRONOMICAL Books. Star—At- 
lases, free list, Herbert Luft, Box 01, 
Bayside, New York 11364. 


43 GOVERNMENT 
SURPLUS 


JEEP and Gov't Surplus Buying Man. 
ual (Jeeps Pictured) Surplus Bar- 
in Catalogue 50с, Both 51. Bargain 
jurplus, Box 789PS; York. Pa. 174 


1010 SURPLUS Army. Navy store Ш. 
lustrated catalog. 25с (refundable 
with first $5.00 order). цуе! 3037 N. 
Clark. Dept. 9-M. Chicago. Ill. 60614. 


argains From 
Drele Ваш. "Tremendous Variety. Excit- 
ing Free List. Write: Enterprises. Box 
403.53. Jamaica. New York 11430. 


JEEPS Typically From $53.90 . 
‘Trucks From $78.40 . . . Airplanes. Тур 


writers. Boats. Clothing. Camping 
Sporting. Photographic, ^ Electronics 
Equipment. Wide Variety. Condition. 


100,000 Bid Bargains Direct From Gov- 
ernment Nationwide, Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
quctible First, $10.00, Order). | Surplus 
Service, Вох 820-8. Holland, Mich 


GOVERNMENT Surplus — How And 
Where To Buy in Your Area. Send $1.00 
To Surplus Information PS, Headquar- 
ters Building. Washington, D.C. 20036. 


JANITORS — Cleaners — Custodians. 
Qet a better job—make more money 


Become a maintenance supervisor. 
Homestudy details free: Training Cen- 
ter, 907-F Beachpoint. Fairport Beach. 
Ontario. 


SUPPLEMENT your income by start- 
ing a belt and fishing dure dealership. 
Box P. 


200 MOLDS For Ornamental Concrete 
Products Catalog 25c. Русте Mold 


UP to e 
Details $3.00. 
Washington 9805! 


47 BOOKS & MAGAZINES _ 


BACK Date Magazines! Send Needs. 
Midtown, Box 017-PS. Maywood, New 
Jersey 07607. 


er ET with 
agan. Box 2231, Renton; 


AMAZING complete unusual adult 
service simplifies your quest. New illus. 
trated | Response. catalog, Brochures 
guaranteed bargain, Over 21 only $2.00. 
integrity. A. 9050 NE 193га Street, Sent- 
Че, Washington 98185. 


BOOKS Arts. Crafts: Collecting. Cat- 
alog. 25с. Artcraft. Baldwin, Md. 


NATIONAL Geographic Magazine, 
1888-1967. any issue. Buxbaum, Box 465- 
PS. Wilmington. Delaware 19899. 

BACK Issues — Thousands. List 60c. 
Kelley. 65 California. Hempstead, New 
York 11550. 


MAKE Money! Government Surplus 
Direct, Jeeps to Battleships, little as dc 
on dollar. Guaranteed Guide, $1.00. Sur- 

lev. 


GOVERNMENT Surplus? Government 
Land? Details Free! Pak. BOX 1148-PS. 
E Towa 5200! 


BUY Govt Surplus from your 
home’ send $100. TAE Enterprises. 301 
Mertins Ave.. Racine. Wisconsin 53405. 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


KARATE, Judo, Kendo. Tatami 1970 
Catalogue. Oldest Dealer 35c. Judo 
America, 8200-1090 Sansome. San Fran- 
Cisco. California 94111. 


“GIANT Arms.” Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho. Box 1769-S6. Chi- 
cago 60690. 

WEIGHT Exercising Equipment. Free 
Literature. Jubinville. Box 663. Holyoke, 
‘Massachusetts 01040. 


QPQWEBFUL Muscles Fast! Pree bro- 
ure. уе: ‘Bodybui 

SBT Northeastern. Dearborn, Michie 
gan 48126. 

CATALOG-$100-New! Huge selection 
of books. films on Gung Fu the My: 
ierious and secretly potent act that im- 
itates the movements of animals and 
nerve pressure: Karate. Tai Chi. Judo. 

Collectors | Maces-Spears-Cus- 
le combat knives; Exotic Per- 
Indian. Afghan weapons. spik 


sian, 
purchase of Wong's Gung Pu or Lee 


Fu Books-$5.95 each gets catalog 
free. Orient East Fighting Chains—3577 
West Lyndale, Chicago. Illinois 60647. 


"SWEEPSTAKES Can Be Reapstakes'" 
$1.00. Benro Enterprises. Box 6656-PS, 
Philadelphia. Pennsylv 

SIMPLE pleasant wa 
vitality. Details free. Thorngren's 4 
23rd Avenue. Moline, Illinois 61265. 


48 TOYS & GAMES 
CREATIVE TOYS 
UNIQUE book shows how to make 
dozens of dynamic. educational toys from 
common household items. 81.00 
Ренет. 6091 Klump Ave. 


California 8 
39 JOKES & NOVELTIES 

FREE CATALOG 2000 
JOKES & NOVELTIES 


N. Holiywood. 


World famous catalog ofl 
| novelties, live animals | 
entific supplies, hobbies, 
1-1 
ic articles, ш 
IX et. tii Ad E 
In ligicus novelties, disguises, musi т: 
Vester radios, мо E t 
| sleet, ate ERES 
ete Sand postcard or thi 
I) Yel vant FREE Catal 
JL. 3 Address Attached or on 


BIG CATALOG OF NOVELTIES. Only 
25c. Tam Enterprises. Dept. P.S.. P.O. 
Box 66278, Los Angeles. California 90066. 


50 МАСІС TRICKS, 
PUZZLES, ETC. 
"MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, 


amateurs, professionals. Kanter's. P-200 
South 13th St.. Philadelphia. Pa. 19107. 


NUDES set (4)—Unusual Approvals 
10c. Atlas, Plainfield, Racine. Wisconsin. 


NEW Issues—Free Weekly Illustrated 
list. Brooks, 2601-P Avenue “U.” Brook- 
lyn, New York 11229. 


ONE Cent а Stamp. Write fora jumbo 
book of foreign’ stamps at lc each. 
Mounted in Gest order. Bullot Fhilatel- 
ics. 6815 Bay Parkway. Brooklyn, New 
York 11204 


RARE Old U.S.. Famous Americans. 
Flags. | Commemoratives, on approval. 
‘with approval purch: 
ding. Metropolitan Stamps. Box 312- 
PNG. Jackson Heights, New York 11372. 
QU DIFFERENT, Stamps 3100 with 


als. Smith. 5080 Brooks, College 
Station: Texas ТМ. 


FREE Surprise collection sent with ap- 
proyals. Jay. Т4 Union, San Francisco 


BE A Magician! Two booklets explain- 
dus large profess 


tricks 
og. $1.00. Magic, Inc 
Lincoln, Chicago. Піпоіз 60625. 
EREE Trick, Magic m [07 
PEF 25e. Magic & Fun, 
М.Ү, 10022 


“HOUDINI Magic Catalog!! World's 
ин! Our Sist Anniversary i! Rush 
Free Secret Trick included!! House 

91 i000 Mysteries, Dept, РЭТ0. Fort Lau- 
derdale, Florid pr 
WORLD'S finest professional magic 
joker Novelties, Giant illustrated cau 
Tl. 60202 


log, oniy ibe. Better Magie for pock 
club. stage. Fastest mall service. 
Douglas Magicland, Dept. 12, Dallas. 
Texas 15221. 


Mi MAGIC TRICKS 313€: Bizarre, 
Box 606, Massillon. Ohio 44646. 


51 COINS & CURRENCY 


HOW To Muke Money Make Money- 


without even spending one penny! Profi 

roven Report, complete instructions, 
jend $1.00. Guaranteed, Com Ouild-C. 
Вох 321. Great Neck. М.Ү. 11022. 


FREE $100 value Coin, Олус] Price 
lists. Specials, Send 25c. Mutt-C Numiss, 
2928-41 Ave.. L.L.C.. New York 11101. 

WAR Time Jeffersons, 3 different, only 
25c. Bedrin, 1100A Northeast 125. 
North Miami. Florida 33101. 


. SET Shiny 1943PDS Cents, 30c, Four 
Es Б, $1.00. Sellout list. 10c. Jims’. Box 


i4. Louisville. Ky. 40201. - 


TRUNKFUL 25000 Indian-Lincoln 
cents from the 1920's and older. mixed 


Gpab-bae’ style, 180-810; sample bag о 
-$2. Mrs. Betty Fischer. Box 1118. 
Encino, California 91316. 


FAR East Assortment—Viet Nam. Ja- 


pan. Korea, Formosa and others only 
10с with world-wide, approvals. Clark 
E 58V. Muskegon, Michigan 


" Sets Free. Request Ap- 
гота Martell. Box 421. Westerly. 
hode Island 02891. 


EXCEPTIONAL 125 Different 
Triangles commemoratives. "cat 
Everything 109. approvals, Reeves, 

i 


with 
$3.00. 
Box 


MILLIONS eg Stamps 2c 
Send for gigantic approvals! ABC. Box 


each! 
6000-PS. San Francisco. Calif. 94101. 


"RUSSIA High-Value Collection, 32 
different Russia -some over 50 years 
old! Commemoratives. Czarist Issues, 
Airmail», Catalog price $2.99. Special 
Get-Acquainted Offer—all for only 10e! 
Н Е Harris. Dept. GG-6. Boston. 
Mussuchusetts 02117 


it 
ed States, over fifty years old- 10e with 


Meus d Jaxon, 


Box 145-8. Brooklyn. 
jew York 11230. 


225 STAMPS FOR ONLY 10с! Air- 
mails, Pictorials; stamps from strange 
countries cataloging up to 25с each! 
Plus unusual stamps to examine. Buy 
any or none. return balance, cancel ser- 
Vice anytime. MYSTIC STAMP CO.. 
Camden 55. New York 13316 


1500 FOREIGN $1.00; 5000 $3.00: 9000 
$5.00. 5 000 U.S.A.. Contains airs. dues. 
19 Century. presidentials. 
high values, etc. $3.00. 300 
U.S.A. commemoratives $2.00. 
1926 USA $1.00; 100 $3.00 
No approvals, "Meyers, 5321 
Richmond, Ci 


UNUSUAL 
GORLIZ. Box {StsdS" Naples. Fla. 33940 


PREE_Mint British Colonials from 
Sabah. Seychelles, Tristan Cunha, Sara- 
wak. Negri Sembilan, Caymans, South 
Georgia. Free with Aprrovals. Viking. 
Great Neck, 5. N.Y. 


BUYING? Se monii lailor- 
der, Coin Auction”, No middleman 
profits. $1.00 Traders’ 322 No. 13th, San 
Зове, California 95112. 

INDIANHEAD cent 380 Wit bargain 
Met. Pairway. Rye. N.Y. 10580. 

OIN-BARGAINS GALORE!! 25с for 
large price list. PREMIERE, COINS. 
Box 7776, Spokane, Washing- 


212-R. 


UNITED States coms over 100 years 
old, large cent. two cent, three cent. 
half dime, $3.00 each. Теп different sil- 
ver dollars $29.00. Free catalog, silver 
Coins wanted. Chattanooga „Coin, Box 


ELECTRONIC detector finds buried 
coins, gold, silver. treasures, Write for 
free catalog. Reico. A-185. Box 10880. 
Houston, Texas 77011 


25 NEW Colns. 25 diffei 


t countries. 
$1.00. Worldwide Coins. Box 339A, Shel- 
ter Island, N.Y. 11964. 
о ROOSEVELT Dime Specials, АЙ Ver 
Beer ese sen bee quy 
80 oc. Позна: апе All other datea are 
25c each. Complete Set of 55 Different 
With Album {ог 514.50. Satisfaction 
Guaranteed. Bryson Inc. 612-В White. 
Toledo. Ohio 43005. 
PRICE lit, Send .25c. Village Coin 
Shop, Dept. stow, N.H. 03865. 
RARE ay Wholesale! Complete cat- 
alog 25c. Roger's, Box 26524-BS. Min- 
neapolis, Minnesota 55428. 


GOLD COINS of the World. Beautiful 
low ‘prices. Plus thousands ‘of United 
States Coins. Free price list. Please send 


long. airmail envelope. self-addressed 
stamped. Silver Center. Box 22111-5, 

San Prancis Шота 94122. 
COMPLETE U.S, Coin List-Plus—Su 
Schultheis, 


[X M list 19708 Nickel 25е. 
х 1518. New Hyde Park. N.Y. 11040. 


.MERCURY Dime Key Chain $100. 
Embossed Indian $200. Many more. 
Write Coins. 637 N. Berwick, Indianapo- 

Indiana 46222. 


CHINA DOLLAR FOR ONLY 10c 


Other bargain offers: Bright uncirculated 

DS Suver Dollar over 80 yearn old oniy 

83,00. Collection of 23. different unei 
Eulate foreign corns oniy KINO: Ya 
ola-like Apoio XT medal. с. Six dit: 


D STAMP а сом 
деш Үз: Littleton, Nome 461 


52 STAMP COLLECTING 


21905. Mint Speciale! Flag Set Complete: 

1.00; 1с. 2с. 3c Famous Americans (21 
Sliterent), 31.00. Free list, Brooks. 2001 
Avenue 0", Brooklyn, N.Y. 11229. 


SENSATIONAL Clearance—40 Differ- 
ght Packets $1.00, No approvals. Norge, 
Ho-H New Jeri 32 


GIANT Stamp Collection including: 
Astronauts, Satellites, Moonrockets. Bo} 
Scout issue, complete U.N. Set. recent 
Olympic and Sport issues from many 
countries, etc.. Plus Big Stamp Diction- 
ary and rovais. Everything. loc. 
‘Stampex, Box 4TRP, White Plains. N.Y. 


UNITED States commemorative соПес- 
tion containing 33 different—10c. Ap- 
y White. 5i6-W Avenue L. Brook- 


> 


WOW! $25.00 VALUE! 1000 Diferent 
Worldwide. $1.50 with PROFIT SHAR- 
ING APPROVALS. Universal Box 4-B, 
Kenosha, Wisconsin 53141. 


30 DIFFERENT United States Com- 
memoratives, ‘only l0c. approve 
cluded. Sheiron. Box 947, North Miami, 
Florida 331 


100 OLD U.S. Stamps between 1661 
and 1935 $1.00. Rousch Stamps, 51 
Chestnut. Mansfield. Ohio 44903. 


_ NEW ZEALAND stamps, Mission mix- 
ture. $1 per 100. airmailed. Mowbray. 
PO, Box 11139, Wellington, New Zea- 
lan 


CANADA 100 different 5c. Approvals 
lario. 


Continental, 174 Lakeshore E., 
Canada. 

IAN Space Collection 10c, with 
Da ‘Approvals. Snedco. Waldwick 
jew Jerse 


RHODESIA & Nyasaland 10 
Approval applicants. Morrell. 161 No. 
Whitney St. Hartford. Conn. 06105. — 
SPECTACULAR Discounts. Square- 
deals Jilustrated Bargain Catalogue 
189-B Circuit, Wi onn. бь us 
TEN Different 
stamp Farm. 2819. Oxfords Wi 


2:00. DIFFERENT WORLDWIDE 
$5.00 No approvals. Larbig. Box 2617, 
Lakewood, Ohio 44 

UNITED STATES 1000 Fine Mixed 
stamps, doc, Wright s. Box 2122. Hagers. 
town. Maryland 21740. 


“INVERTED Error" Dag Hammar- 
skjold. бс with approvals, Belmont 
Stamp. Washington. D.C. 20015. 


14,000 DIFFERENT! Amazing new 
plan builds your collection systematical- 
ly. Country by Country. Only 50с weekly, 
Ware, Monroe 10. Connecticut 06468. 


XSTERY bag stamp collection only 
m ‘Ohio 43512. 


FREE Electronics catalog Tremendous 
bargains. Send postcard. TRAE 


tial” frequencies. callsign: 
Communications, Box 
New York 11725. 
TRANSISTORIZED converter kit—Re- 
ceive police, fire. aircraft etcetera 30-60 
ог 100-200 Megahertz, With instructions. 
Meshna. North Reading. Mass. 01864. 


55 HI-FI, STEREO, 
ELECTRONICS 


AMAZING Discounts on famous brand 
high fidelity stereo components. No small 
Wonder that we have set new sales rec- 
ords each vear since 1959. Write:, Arkay 
Electronics, 1028-04 Commonwealth, 
Boston. Massachusetts 0221! 

CASSETTE and 8-track blanks. 1 
guage tapes. dozens of accessories and 
Tecorders. Literature 25с. Cassettes Un- 
limited, РО. Вох 13119C, Pittsburgh. 


ps, Send stamp. 
6-PS. Comma. 


Pennsylvania 15243. 
SLEEP-LEARNING Kits 
tapes, timers. complete outfit 
free. SLRA, Box 24-8В. Olympia. 
ington. 
{PSYCHEDELIC ELECTRONIC Light- 
fectrie Freud" Strobe, 
* Color Organ, “Screen 
5 on". more. Assem- 
bled. kits. from $9.68. WORLD'S LARG- 
EST Psvchedelic Catalog and FREE 
Poster $100. GMW Productions, Box 
1635. Miami. Florida 33156. 


56 PHONOGRAPH 
RECORDS, TAPES 


unusual records. Rose's. 
Louisville. Kentucky 4020' 

TRANSISTORIZED converter kit—Re- 
ceive police. fire. aircraft etcetera 30-60 
of 100-200 Megaherts. With шин 


d to find 
КИ: 


gain; 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk. Maine 04043. 


NOW Rockets, Paintings, Giant Beau- 
ties. others, 10c. Ар Tiget. Box 
1496. Denver. Colo; 

FREE duplicate exchange. Details 10c, 
pium iden. Box 4175c. Dearborn, 


п 48126. 


Sharp! 10с with арр! 
Station A. Richmond, Calif. 94808 


~ FREE Circular-Country Western Rec- 
ords and Таре Cartridges—Fiddie 
Tunes-Waltzes-Blue Grass. Uncle Jim 

. Box A-PSM. Arcadia. California 


OLDIES 45 RPM Original Hits. Over 
4000 Available. Catalog 50c. C & 5 Rec- 
Ord Sales. Вох 197. Wampsville, 
York 12163. 


57 MUSICAL 
INSTRUMENTS 


New 


1 PAY $250 each for 1924 lc green 
Franklin stamps. rotary perforated 11 
{32900 unused) Send ase, for illustrated 
folders showing amazing prices paid for 
vld stamps. coins. collections. Vincent 
B5-PS. Bronx, New York 10458. 


U. S. Price List. No Approvals. Stamps. 
5000 Miami St. Louis. Missouri 631: 


ACCORDIONS and Amplifiers! Save 
50%, Famous makes. Kaslest terms. 
Trades accepted. Free home trial, Free 
discount catalog. Accordion Corporation. 
5535-Р West Belmont. Chicago 60641 

LEARN Banjo-5-string Bluegrass. No 


music. Makes learning easy. Free details. 
Blaylock. Box 25-D. Marietta, Ga. 30000. 


FREE Flower Triangles! Giant Dia- 
mond! Spacemat ers. Approvals. 
Hensley. 803 Montague. Salt Lake City, 
Utah. 84101 


ADULT Collection 50 Pictorial— 
ntings. Space. Nudes—Others 25c. 
Approvals Richey Stamps, Box 444, 
Dunellen. New Jersey 08812 
_ 120 WORLDWIDE 10с with approvals. 


The LaDows. 631 N.W. Tist Ave.. Hol- 
iywood. Florida 33024 


ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
States Approvals. K&B. Box 70, Brook- 
lyn. N.Y. 11223. 


50 DIFFERENT Old US. Revenue 
Stamps 50c Winchester Stamps, Box 
1592. Mansfiel io 44907. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Сї. San 
Diego. California 92105. 


226 STAMPS 10с! Apollo. Paintings. 
others. Value *4.75. Approvals. Holland. 
1227A 6th Street. Redlands, Ca. 92373. 


WOW! 110 АП different Germany 10c. 
Commemoratives. Airmails, High Values. 
Big catalog, bargain lists. Also. fine 
stamps from our approval service. which 
you may return without purchases and 
cancel service at any time. Jamestown 
Dept. AG0PS, Jamestown. N.Y. 


TEN Sets_10c with colourful topical 
approvals. Stamp Imports, 
Ontario, 


500 DIFFERENT Stamps 35c. Adults 
Ошу. Approvals. Stamps, Box 41555. 
Tulsa, Oklahoma 74104. 


100 FAMOUS Paintings $100. Attrac- 
tive approvals with many topicals. Baum, 
Bor IMPS. РРНК. Ste. NY. МҮ 


FREE! Big Bargain Catelog—New Edi- 
tion listing thousands of bargains in- 
chiding US. & КМА. stamps: packets. 

accessories ‘and supplies. Also. 
Ane stamps irom our approval service 
Which you may return without pur- 
chases and cancel service at any time 
Jamestown Stamp. Dept. E6OPS. James- 
town. New York 14701. 


1834-P Bassett 


50 STAMPS including British Antarctic 
Territory, Mauritius. Trinidad & Tobago. 
10е. Approvals accompany. Moumblow. 

Anaheim. Calif. 92805 


STAMP COLLECTION 


Over 150 Different Stamps 
ONLY 10¢ 

Stamps from Тошо. | Mauritius, British 
Honduras, worgeous flowers, Birds. topi- 
Cals, trlaiiwies old and new зше, many 
Sect: Ofer made to secure new names 
Tor our maiting Histo limit: one offer to 
2 customer) «Aig Тхе lose 
йеп You wilt pe pleased: Send 10€ 


то: 
LITTLETON STAMP & COIN CO., INC 
Dept. FS. Littleton, N.H. 03561 


54 RADIO, TELEVISION, 


HAM EQUIPMENT 


BUY Direct from authorized distribu- 
ior. Westinghouse receiving tubes and 
Eveready batteries. Free catalog. Edison 
Electronics. Box 2055. Edison, N.J. 08817. 


33c TUBES. Radio & TV! Free List. 
Cornell. 4211-8 University, San Diego 5. 
California. 


watts—$59.05; "Raider" 
31995: "Maverick-250" 


$244.95. Scorp! 
12 Voit mobie - 399495: 
100 watt mobile - 95. 20-35 mega- 
cycles. (Шева! Class D 11 meters.) Deal- 
ег inquiries invited. D&A Manufactur- 
ine Co. 1217 Avenue С. Scottsbluff, Ne- 
газа 6936: 


GUITARS, MANDOLINS, BANJOS. 
Complete stock ot Gibson Martin gui- 
tars. FREE 100 page catalogue parts and 
accessories. Big savings. New York dis- 
count prices. Send 50с postage. han- 
ding, Eadie Bell Guitars. 201 W. 49th, 
New York 10019. 


EXCELSIOR Accordions and Ampli- 
ferr Save 505. Buy Direct, Factor 
Distributor. Terms. Trades. Free Cat 
log, Excelsior, 3147 North Luna, Chicago 


GUITAR. Banjo Making, boo 
wood. necks, odis. List dc Wildwood. 
510 East llth Street, New York, New 
York 10009. 

30% DISCOUNT Any Name Brand 
Musical Instrument. Free Catalog. Free- 
Port Music. 127C Sunrise H'Way. Free. 
port. N.Y. 11520. 

VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & acces- 
sories, International Violin PSO, 414 East 
Baltimore St.. Baltimore 2, Md. 


EXCELSIOR Accordions and Ampli- 
fers. Save 509. Buy Direct, Factory 
Distributor. Terms. . Free Cata- 
log, Excelsior, 3147 No їй Tuna, Chicago 


JEWS HARP. Beautiful copper-coated 
instrument, post-paid for only $1.50. 
Send cash. check. or money order. Pi 
Role Sound of Music. 2728 Pinole Valley 
Road Pinole. California 9 


REBUILD А Player TUTTI 


Details 
from Vestal Press. Vestal 8. N.Y. 13850. 
‘ACCORDION: 


op Brands. buy di 
rect at importers low prices, trades ac 
cepted, "free brochure." AccordioRama. 
874 Broadway, NYC. N.Y. 10003. 

"WHOLESALE. All Instruments. Cata- 
log. Instruments, E. 189th St. 
Bronx, New York 10458, 


PROFESSIONAL 674 Watt Amplifiers. 
Guitars. Free Wholesale Catalog. Carvin 
PS. Escondido. California 92025. 


58 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32. New York 10001. 


POEMS and songs wanted by Ameri- 
ca's most popular studio. Recording bo- 
mus for select material Tin Pan Alley. 
Broadway Productions Division PS, Lake 
Grove, New York 11755. 


JUNE 1970 | 135 


POEMS. Songs, Wanted Рог New 
and immediate recording. Con 

ities. Weiss Music Company. 

New York, New 


top Nashville 
Broad. Nashville. E 

wanted for ГЕСЕ Nashville 

Productions, Box 9001-М. Nash- 


ville. Tennessee 37204. 
59 IMPORT - EXPORT 
П ters 25c, Records 


CLOSEOUT! 
10c. 1с. 100) 
logues. Marco. PS-3. 


BUSINESS 
OPPORTUNITIES 


5.00 THOUSAND, Home Addressin 
"ypewriter. Informatio! 
марга” Sel addressed, env 
TG. Clearwater. 
Ero 


Ashburn, Georgia 


Flori 


BUILD Custom Cuses at home for 
profit, Get orders by mail We supply 
materials, instruction everything, Free 
Home Business Details, CSCC. 6961 
CSR, Hayvenhurst Avenue, Van Nuys 
Cal forn ш 


at Wholesale Supr 

5.А.. European 

Kong Wholesalers pe. 
ve your own im- 


Catalogs. ‘Details. Bargain- 
ters tunities, Box 730-B, Hol- 
Emu EE 


CIN ire tae НЕ 
Ойон 


еъ Ороо, Michigan 


Raising Pihworms and Cricke 
Farm, Plains. Georgia 31780. 


chitectur 


DEMAND із high {01 
topographical models, displays. Small in- 
vestment in Cutaw] Machine starts you 


in profitable business. Free Details. 
1. Conn. 06801 


ED Addressing, Possible! 
Special Information in- 

posti Handling 
BF, Clearwater. Flori- 


INSTALL Burglar Alarms without pre- 
vious rience or у, equipment 
Big profit, Free details, Nasco, 11071 
Massachusetts, Dept. D2606, Los Angeles 


VENDING Machine. No seliing. 
Routes earn amazing profits, Big сан 
logue Free, Parkway Corporation, 719- 

insor Street, imore. Md. 21202. 

IMPORT. 


rt opportunity, pront- 
able world-wide mailorder business rom 
fome. without capital: or travel abroad 
We ship proven plan for по risk ex- 
amination” Experience unnecessary. Free 
details. Mellinger. Dept. 2006, Los An- 
eles 90025. 


‘TREMENDOUS Wholesale Bargains. 
million nationally 
Rock-bottom. с! 


Hongkong 
Free details. International Buy- 
16386-Р55. Portland. Oregon 


MAIL-ORDER. Im 
No inventory Required. Weite Sample: 
Methods. 162-FD. Latayette Hill. Pa 


SIMPLE. way to enter mail or- 
der. Earn $12.000 year up. Stamp for 
details. Emptage. 1033-PS S.W. 53га 
Oklahoma City. Oklahoma 73109 


SELL $2.50 Item for $1.00. Get repeat 
orders too! Cost you 15c. $100 bri 
sample. instructions by First Class Май. 
Hurry!!!) Digest, Postbox 663-5. Long 
Beach. New York 11561. 

BIG profits in becoming a supplier to 
Major Industry through electroplating 
small parts and metalizing non-metal- 
lics, Write for free particulars: Mason. 
m Jarvis. Room CM-3-F, Chicago. 


FREE "Franchise Profit Letter" tells 
how unique NFR service is helping 
thousands seeking profitable businesses. 
Write today. National Franchise Re- 
ports, 25-918, 333 N. Michigan. Chi- 
e 


UM 
Plastic Casting |. . 
hundreds of full 3-D plastic products. 
Big profit in spare time. Facts. Nation- 
Hb Bast Ua Ere en 
ra E 


START Own ilorder business! 
Proven profitable; Everything furnished 
Write: Vikari’s. 1312PS. Salt Lake 
City. Ùtah 84110. 


MAKE durable building plastic casy 
'aterproof. Рігергоо! nomical. Bays 
Laboratory. Cedaredge. Colorado 81413. 


PROFITABLE mailorder book busi- 
ness. details $100. Blum. 580 Е. 17th 
St. Brooklyn. New York 11220. 


BIG money is yours in mail order. 
Guaranteed methods. Pree details. Н & 
Н Associates. 1712 М. Roosevelt. Arling- 
ton. Virginia 22208. 

FREE INFORMATION on Hundreds 
of Profitable. Spare-Time 
Besson?! International Box Из DC. 
Monroe. Louisiana 7120; 


PROFITABLE Inexpensive! S007; Profit 
Selling otr Directories. Folios. Manuals 
Circulars Supplied. We Drop-Ship. Mash 
burn's Enka. North Carolina 2 


MAIL Order — sell Books ~~ part. full 
time — fascinating profitable — details 
— Jobre. Box 27. Great Neck. N.Y. 11022. 


MAILORDER! How to preps 
own catalog for pennies . . wit 
chandise investment. Free catalog-prooi 


Obie, 57 1-MNF-l4ih. Brooks: 
York 11219. 

TAKE Catalog orders. We drop-ship 
1001 bestselling lty products. 
Guaranteed юж wholesale 

tastic spare-full time home 


ree book shows you how. SMC. 
Van Nuys. 


6963 SSF Hayvenhurst Ave.. 
California 91406. 


IMALL business offer. Write Chesset 
521 North 40th Avenue West Duluth 
Minnesota 55801. _ 
SELL beautiful rings by mail for big 
ofits. Details, brochure, 10c. Lenton 
House. вох 1715. Lynwood. Calit. 90262 
FREE Book 7999 Little-Known. Suc- 
| Businesses." $25 day plan. Write 
Business Institute Dept. 3. Kerr- 
78028. 


$15.00 HOURLY Profit-Own Business 
with one serviceman. Quickly learned 
Easy to do. Operate from home. Few 
Hundred doilars bullds your own nation- 
ally advertised business while continuing 
present job. Investigate immediately be- 
ore your territory is taken. Free booklet 
explains everything. Send today. Then 
decide. Duraclean. CO-186. Duraclean 
Building. Deerfield. Illinois 60015 


Rake 


EARN Money raising fshworms for 


us. Write: Oakhaven-43. Cedar Hill 
O 
CLIP Newspaper items, $1.00-85.00 
each. Details free. Walter. Box 1360-5А 
Erie. Pennsylvania. 
MAKE 2 to 3 times your cost whole- 


saling 1001 products. Gifts. Mail Order 

lalties. Toys. Novelties. Carded 

Guaranteed lowest be- 

rices. Free home busi- 

6963-SSL Hayven- 
Cal. 91406. 


ferchandise 
low Wholesale 
ness details. 
hurst Avenue, Vi 
MAKE Money Operating Home Mail- 
order Business. No inventory. Write 
Purple Enterprises. Box 1629 BT. Jack- 
sonville. Florida 32216. 
І MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Inf. 
United Вох 6284. 


MAKE Magnetic car signs. Write 
Route 1. P-A. Bardstown’ Ку. 40004 


LEGALLY-Trained Americans wanted! 
World's greatest proposition! Ornsteed 
Duquoin “Пло 62832. 


n Ni 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free сору "Make Money Ву 
Mall." Discloses free advertising. profit 
lucta, Mailco, 1554, Sepulveda. 


‘Angeles 9002: 

OPERATE Restaurant. Free booklet 
reveals profitable plan. Write Restau- 
rant Business School Dept. FC-60. 1920 


‘Sunnyside. Chicago. illinois 60640. 


MAKE Gorgeous original candies for 
ail holidays and special occasions, Learn 
Expert “Candie , decorating., candiemak” 
lise of professional molds. Free de- 
talis on home instruction method. Can- 
fle ‘institute, Dept. Ala, 1000 Cabrillo. 
Torrance. Cail as 


$00.00, DAY. Manufacturing, concrete 

Blocks. Mold Equipment Catalog 

БОВЕ refundable’ Carlane, Route. One. 
Бох 106-T. Rapid City. South Dakota 


EARN 860.00 DAILY manufacturing 
Concrete Fence Posts, Practically no in- 
Vestment. American. Excelsior Springs. 
Missouri 64024. 


PIANO Tuning Learned quickly at 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire S Box 327. 
Miami. Florida 33145 


15100.00 WEEKLY spare 
redworms odor! 


Morgan. Box 8:6; Bushnell 
33513. 


WANT To Make Big Money At Home? 
519.00 pront in an hour possible with In- 

pear ‘from clothing. "fabrics. Steady 
Sear round demand from cleaners. Ia 
Gries. homes. Details 


Florida 


136 | POPULAR SCIENCE 


FREE Details—How Mail Order For- 
tunes Are Made. McDonald's Mail Order 
Dept. 697-D. New Providence. N.J. 07974 


MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidly growing demand earns 900% 
rofits at home! Nationwide Plastics. 
RP. 4200 N. Panamint Los An- 

lit. 90065. 


MAIL Letters featuring real merchan- 


dise! Get $1200 orders in every mail! 
$8.00 profit! Everything furnished. De- 
jails free Ulitsks. Вох 234-PS. Hyde 


$80 A DAY IN YOUR MAILBOX 
START Immediately. Complete in- 
structions and full details $1.00. Glenn 
Lum. 2059 Mauna. Honolulu. Hawali 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary 
Unlimited unique potters designs easily 
made without moulds. Birdbaths. foun- 
tains, wishing-wells, benches, etc. Chem- 
ical ‘coloring formulas. marbleglazing. 
Free illustrated brochure. Hollywood 
Cement-craft. 602 Athens Street. Alta- 
dena. California 91001 


$10 WEEKLY—Home spare time. Sim. 
plified mail bookkeeping. Immediate In- 
со 1 Auditax. 347410. Los An- 
Beles 90074. 


many professional 
men! 51000 monthiv operating mail or- 
der Collection Agency. Continental. Box 
2023-В Des Moines. Towa 50310. 


HOW And Where To Get Capital. Get 
$500 to $2 million. Pree Information 
Counselor-3, Kerrville. Texas 78028. 


MAIL Baby Catalogs imprinted with 
your address to New. Mothers for Big 
Profits! Details 25c Voz-PS Ypsilanti 
Michigan 4 


1 MADE $40,000.00 Year by Mailorder 
Helped others make money! Start with 
$1000—Free Proof! Torrey. Box 318-F. 
Ypsilanti. Michigan 43197. 


MAKE зав From Square Foot P 


wood: w or Bandsaw necessary 
Free Details, Wooderd. Bridgewater 
Mass. 02324 


ADOPT AN IMPORT. Increase your 
firm's sales potential. Or start new busi- 
ness or part-time venture. Our newsletter 
lists "hundreds of new foreign products 
offered direct by foreign manufacturers. 
Details free. International Intertrade 
Box 636. Newark. New Jersey 07101 


CLIP short newspaper items. To $10.00 
gach, | Details free Foster. 272-P6 
Brooklyn 11235. 


MAIL Order Opportunities, Galore! 
Popular Advertiser Magazine! Sample 
loc. Labon. Вох 54386 —PSJ—Los An- 
geles. California 90054. 


DRAFTSME| 
ING SERVICE: 
rience Unnecessary: 
berts Company. i741 
Baltimore. Maryland 21204. 


ADDRESSERS And Mailers needed 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson. Chicago 60643. - 


SELL sophisticated magazines to adult. 
para E 
E ES 


Free Details 
Circle Road 


MAIL Baby or wift catalogs. imprint 
Big profits! Details. 51.00 Krefski 
609-B Lee. Plymouth, Penna. 18651 


MAIL-Order. 230 Product Drop-Ship 
Catalog 2 colors. 100'. Markup. Low 
ices. Comet House. 14А. 2575 È. First 
Street. Brookivn. New York 11223 


DIGNIFIED: Influential home busi- 
ness operations: Large Directory $3.00 
or write. R. Casto. Kenna 1 W. Vir- 
inia 25248. 


DATING Service—Fantastic Business. 
Write Blandco. 328 S. Main. Ann Arbor, 
Michigan 48108. 


MAILORDER Books. Free Lists. Earl's. 
121-PS East Melrose. Findlay. Ohio 


“FREE details outlining easy way to 
secure capital vou need." Write to A.L. 


rises Box 8106-A. Cranston. Rhode 
02920. 
ilble!! Successful 
—easily!! Proof 


Los An- 


BOOKKEEPERS earn 3500.00 week. 
Operate Bookkeeping Tax Service. De- 
taüs free. Universal Bookkeeping. Box 
664-P. Springfield. Missouri 65801 


PREP'RE T*X Returns—Policeman 
Albert Myers made $2000 his very first 
Season. Train at home. VA Approved. 
National Tax School. Monsey. New York 


MAIL Order Business $26.45 Newest 
Most practical operation guarantee op- 
eration in less than 60 days free details. 
King Service. Box 1341. Lawton. Okla- 
homa 73501 


FREE details outlining easy way to 
secure capital you need." Write to A.L. 
Enterprises. Box 8106-A. Cranston R.I. 


THINKING of going into business? 


Secrets: of extra сае earning Power. 
Several money 
юг brochure ac ge Mier EPS PO. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unneces- 

Sary. May start while presently employed. 
Tive-ngüre income for responsible aj pii: 
gant, SK RC, Manufacturers. 2347 


Small investment. Vistran; 1368 Court, 
Memphis. Tn. 38104. 


61 МОМЕҮМАКІМС 
OPPORTUNITIES 


HOMEWORK. mailing circulars, Free 
details! Cam Company. Dept. 155-KR. 
Verona. New Jersey 07044. 


ART TALENT? Make money right 
away. Course may not be necessary. Free 
brochure. American Studios. OM. Spring 


Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where iow to sell. 
and supply lists of editors buying from 
beginners. Small checks can add up to 

rthwhile extra income, Write to sell. 
right away. Send for free facts. Barrett 
Dept. С-86-01. 6216 No. Clark. Chicago 


FREE. 200 Easy ways to make money 
taking orders for exciting new products 
—spare time. Send name, age, for 5 
months free subscription. Opportunity 
Magazine. 1460 Hancock Center. Dept 
18-FM. Chicago 60611. 


BLACK Widow Ranchers Guar- 
anteed Market! Free Stock! NBWC. P.O. 
260--PS2. Brigham City. Utah 84302. 


oratory-breeding stock tor ui 
breeder: 


we 
and instructione 
rms. Dept. SP-6. 
Barrington. Ilinois 60010. 


FREE FRANCHISE JOURNAL maga. 
zine with over 100 franchise opi 
ties in every issue. Franchise Journ 
Dept P. Box 1790. Newport Beach. Ci 
fornia 92663. 


FREE copy of world's 


leading contest 


azine! Write: Prizewinner. Вох 
9. St. Petersburg, Fla. 33733. 
HOW TO GET RICH!!! Free “Money 


CTIVE Franchise reunities 
avaliable ail over USA. Brochure detalis 
66 Franchise chances for you to have 
your own business tied with successful 
іа опа! Companies, Send name. address 
to W. Stewart, 1085 Walnut, Des Plaines 
Tilinois 60016. 


CLIP Newspaper items. 81.00-85.00 
each. Details free. Walter. Bo: 
Erie. Pa 


SELL Foolproof! Fire. 
Inexpensive. Write. WATCI 
portunity. Willlamsburi 


HOW MUCH does being your own 
boss or making 525.000.00 per year in- 


terest you? The Warner breakthrough in 
the Engraving feld could be your fu- 
rite: 


Warner. Room, CE-3-F 


WATCH Repairing, builds spare time 
income fast. Free details. Sweazey WPA. 
Fox River Grove. Illinois 60021 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect 
—no investment—no experience needed 
to build steady repeat business. Daily 
Cash commission in advance, Write to- 
day—We'll send your sure-fre selling 
kit by return mail, Dept. PA670, 8i 
ior Match Co.. 7530 S. Greenwood. 
'hicago. Illinois 60609. 


“START Mailorder Business” booklet. 
Soc. Rizdin. 1520 Ash. Detroit. Michigal 
38208PS. 


BIG MONEY NOW IF-- 


* You want your own business 

* You have some spare time 

* You can take direction 

* You can work with your hands. 

If your answer to all of the above 

is "yes," we will tell you where 

the big money will be made in the $ 

1970s—And how you can cash in $ 
H 


on this coming boom with a total 

investment of less than a week's 

pay. No Selling! No Special Skills! 
For free details, write: 


PermaShield, $5.55. 


St. Louis, Mo, 63074 


INVESTORS — Complete information 
on 5 investments that have grown 100- 
500% in last 3 years. Minimum invest- 
ment $30 up. Send $3.00 to Maledon. 
1и W. Hawthorne, Birmingham, Ala. 


$200.00 FROM sheet 13” Plywood 
iScrap) Details 25c. Novelties, 610 So. 
24th. Elwood, Indiana 46036. 


"EASY Money At Home! | Free Pros- 
ectus!! Mayo's, Box 15170. New Orleans, 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Battery Shop. Rt. 1—188D Blythe. Cali- 
fornia 92225, 


PLASTERC! 
Sample and catal Com. 


pany. Box 29-5. 


ue ос. Wooley’ 
ria. Ilinois 61601 


SELL Lifetime metal social security 
lates. Bl 


profits sample and sales kit 
Identification | Products. 


QUICK cash taking orders spare time. 
Free franchise. Information. kit $1.00. 
McDonald Sales Co. 805 West Fourth. 
Brady. Texas 76825. 


SKETCH Photos — Home Goldmine! 
Details, Gem. 365 Longhill Shelton. 
Connecticut 06484. 


WORLD'S Biggest Wholesale Imy 
Merchandise Catalog. Unbelievable 
gains! Single. quantity purchases, D. 
tails free, Northwest-A, Medina, Wash- 
ineton 98039. 


MANSION-MINDERS. Learn house- 
pitting secrets: LIVE RENT FREE. $200 
13635 Des-Moines Way. Seattle. Wash- 
ineton 

RESEARCH Agency. Operate in your 
home. Get $$ from merchants, doctors. 
banks. 25 plans. Free detalis. Datacraft 
з. Kerrville, Texas 18028. 

DISREGARD this ad if you want to 
make the biggest mistake of your life 
Otherwise, we wil show you how to 
become financially successful as thou. 
zands of others already have. 
to STB. Opportunities Box 11 
herst Branch—Buffalo, New York 14226. 

YOUR Name Listed with 1650 Foreign 
апа Domestic Mailers, Importers, М. 
facturers, Wholesalers, Publis! 
Year $1.00 Our offers included. Interna. 
tional Listing Service, 29193-FD. Mid- 
dieton. Tennessee 38052. 


SELL, books by Mail. 400% 
Royi 450-M. Cleveland, Ohio 


$1,000 MONTHLY. Booklet. 10c. Home- 
craft. 2450 W47. AS. Denver. Col. 80211. 


WOMEN Want 


nd need beautiful 


fringed table cloths. You supply them. 
Easy. Profitable. Free sales Town- 
Tex. шем. T-3. 447 Minna St. San 
Francisco, California 94103, 

WE bay newspaper clippings of wed- wed- 
amg announcements. for” Boe Fs 
structions $100. Clips. Вох 53. enai: 
mette. Louisiana 7 


SABRESAW of JIGSAW profits! De- 
tous 23.. Werts, Box 41097. Cincinnati 
эшо 45241, 


ERN Money Writing Short articles. 
Details $100. E-K Enterprises. 1018 
Hawk Lane, Fairfield, California 94533. 


ORIGINAL oil paintings direct from 
Spaini Sell for huge profits. Send $1.00 
for information, Fefundalbe. Reply air 
mail. Delgado Rivera. Mateo Inurria 11. 
Madrid, Spain, 


MAKE up to $200 week); 
and seiling GRANDFATI 
ive full details. Small investment 
required, Donald Dupuy. Ine. Box 201. 
North Hollywood. а 91603. 


MONEY-MAKER! Easily built wooden 
toy сагв, trucks! 12 plans $1. Toyco. 
400 James, Independence. . Mo. 84055. E 


START, Moneymaking Mail Order 
Business Today! Aubraye. Box 3124. In- 
California 91744. E 


AMAZING PLAN! Easy money in mall- 
order. Paulmann’s, ВВ-6, 70 Argyll, New 
Rochelle, New York 10804. 


MAKE $12.00 Profit each dozen assem. 
bling Belts, Details Free. (Stamp appre- 
ciated.) Redikut's-41, Richland Center. 
Wisconsin 53581. 


62 EMPLOYMENT 
INFORMATION 


CALIFORNIA NEEDS WORKERS. 
Worlds Highest Wages. Work-Llve-Play- 
Year Round Beautiful Climate. Over 
1.000 Available Jobs Sent Now. Send $2 

|-Commerce, 12322 Dorothy St., 
les. Ca. 90049. 


FOREIGN and USA job opportunities 
available now. Construction. all trades. 
Earnings to $3.00000 monthly. Paid 
‘Overtime. travel, bonuses. Write: Uni- 
versal Employment. Woodbridge, Conn. 


assembling 
‘CLOCKS. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage. 50.006 Jobs. Lat- 
tat Government Information and Forms 
$1.00. Special on Employment. 
Ranching. Кати ‘Teach снов: 

. Farming, “Teaching. Ma 
Etc. AUSTCO, Box 3i Long Be en. 
Calif. 90803. 


INTERNATION: U.S.A; p 
nowll Pree detalis! Write: Global 
‘Orinda. Cali- 


ployment. Box 706860, 
Tornia k 


HAWAI  Work-live-in PARADISE 
Classified ads—$1.00. Ната! Ads. P.O. 
Box 991. Ewa Beach. Hawaii 96706. 


JOBS! JOBS! and more Jobs! OVER- 
SEAS. U.S.A. Year-round and Summer 
Jobs. Jobs with Money. Challenge. Op- 


portunity. Travel. All Occupations 
trades. For Information. write: “JOBS” 
Box 475. (PS-4). Lodi. Calif. 95240. 


ARIZONA Employment Guide. Com- 
prehensive information. Send $1 to Box 
943-Р8. Tempe. Arizona 85281. 


HIGH, Paying, Overseas Jobs Con- 
struction, other Projects. Bonuses. Trav- 
el Expenses. Extras. International Im- 
formation. 109. Cortez. Florida 33522. 


BOOMING AUSTRALIA wants You 
Г Application forms and new 1970 
‘Australian Handbook describing Austrai- 
ian assisted passage. family and housing 
allowances, jobs. business, ranching. 
teaching, ‘hunting. fishing etc. 51. 
Buckeye. Box 1022МС. Fairborn, Ohio 
45324. 

CANADA. Nationwide opportunities 
Emphasis on Toronto where 40.000 Amer. 
icaus now live. Write: Canadian Re- 
crulter. Suite 101. 30 Bloor Street. West 
Toronto 189. 


OCEANOGRAPHERS needed now! Free 
pamphlet tells how. where to get into 
this exciting field. OCEANOGRAPHER, 
Box 11182. Honolulu. Hawaii 96814. 


63 SPECIAL SERVICES 

“INFORMATION On Anything. Fergu- 
son Research Specialists, 83-45 Vietor 
Ave. Elmhurst. New York 11373, 

WANT Something written? What? Tell 
us! NB-Lemke, 3476 Balfour. Detroit 
40224 

HOMEWORK Wanted. Receive. as- 
semble and return. Small to medium 
Sized parts desired. Jim. Box 384. Eve- 
Fett, Washington 98201. 


AUTHORITATIVE Information-—send 
for free copy. AUSTRALIAN OPPOR- 
TUNITIES NEWSLETTER. Box 6428. 
Torrance. 90504 California. 


66 AGENTS WANTED 


EVERY man a pri ., Refundable 

it offer showing line belt buckles, 
ips. money clips. cuff links, lapels 
identification badges. individualized with 
customer's name and embiems. Cap 
badges for trucking. bus. taxi. police 
firemen, also postal, letter carriers and 
heavy construction emblems, Choice 4000 
emblems, Hookfast, Box 1088-PS. Provi- 

nee. 


LIFETIME Income. Business Loan 
Representative. Write: Financial. 28 E. 
Jackson, Suite 1204-X2. Chicago 60604. 


PROFITABLE! FULL OR PART 
TIME. Represent largest manufacturer 
of removable magnetic for cars and 
trucks. Trimetric, 2642 Saddle, Oxnard. 


ESTABMSH Your Own Business. Low 
Prices On Used Clothing. Shoes. House- 
hold Goods. Unlimited Profits. Free Cat- 
alog. Northwestern Distributors. 2129 
North Western Avenue. Chicago. filinoss 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
Or deliveries. On-the-spot commissions. 
Kit samples hundred 


Sales 


$1000 OPPORTUNITY. Need men con- 
tact service stations. Full or part time. 
Write Cyclo. 3816 Dahlia. Dept. 150. 
Denver, Colo. —— 


copy of Worid's biggest 
zine tells you how and where 
re money on your own in sell- 
ing, Write Specialty Salesman Magazine. 
Desk 6B. 307 North Michigan, С! 


BECOME 
Representative. Ms Agents 
Newsletter telis you which firms are 
looking for representatives. the firms 
roduct line and territories available 
or information write: Manufacturers? 
Agents Newsletter. Dept. 151A, 23573 
Prospect Ave.. Farmington. Mich. 48024 


68 REMAILING SERVICES 


YOUR MAIL FORWARDED. $400 
Monthly. Wellington. 3227 Kearne Villa. 
‘San Diego. California 92123. 


Remails 25c 
ray. Homewood, 
MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1266, Coral Gables. Florida 
33134. an hia 
CONFIDENTIAL Receiving Forw: 


ing $300 Monthly. Registered re 
mails $1.00. Colorful Postcards 4. $1.00. 


WANT Your Book Published? Learn 
how we publish. advertise. promote. dis- 
tribute. Many successes. Pree booklet РБ. 
Vantage. 120 West 31. New York. 


20 you 
WRITE? 


Do you write short stories, poetry, arti- 
cles, be 
wish to place, 


з ond plays? And do you 
It them? Then той 
your manuscripts promptly for FREE 
evaluation and report. Or request ful. 
porticulors. It will be nice to have you 
with us. 


DANIEL S. MEAD, 
Literary Agent 
915 Broadway (Dept. PS-7) 
New York, N.Y. 10010 


71 FOR VETERANS 


0.5.5. THUBAN АКА-19 Re-union. 
qune 1071, Chicago, Contact Samuel D. 
Krause. Fessenden, North Dakota 584: 


72 EDUCATION & 
INSTRUCTION 


LEARN Civil and criminal investiga- 
tion at home. Earn steady. good pi 
State age. Institute Applied Science, 1 
Sunnyside, Dept. 336. Chicago. Illinois 


md Apartado 5-131. Old Mexico 5. 
"RECEIVING — Forwarding. Monthly 
ates, Hedgpeth 400-PS South Second 


LIÉ 


PANAMA Canal Zone Remails $1.00. 
Safe. confidential 


Box 1010. Panama 5. 


г 25с each. 
53.00 month. Bullock. Box 95. Augusta 
Georgia 30901. г 


“FORT WORTH remails 25c. $3.00 


HIGHLY Effective Home study cou 
in Electronics Engineering Technol 
and Electronics Engineering Mathem 
ics. Earn your Degree. Write for Pr 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept. 11) 
P.O. Box 10834. Jackson. Mississippi 
29209. (Established 1945). 


WATCH Repair. Complete home truin- 

ing. Diploma awarded, Free sample jes- 

Chicago School. Dept. WFA, Fox 
Illinois 60021. 


OPERATE, Collection Agency, 


‘Little 


топ! A & B. 935 McOully. Port Gold Mine!” Franklin Credit, Roanoke, 
Worth. "texas 16108 Virginia MOM. un O d 
~ EFFICIENT. Fast remails. $4.00 FREE Bible Course! ree! шев 
monthly. Caton. 16161 Via Paro. San information! 708 Bragg, Monroe, North 
Lorenzo. California 94580. Caroli 28110. 
DICK'S Confidential Fast. Excellent EARN Electronics Engineering mn 


Rates, Box 6171, San Jose. Calif, 95180. 


BOSTON Remails 25c. Confidential. 
VWMO. Box 171. Stoneham. Mass. 02180. 


CONFIDENTIAL Нетайз 25c/$3.00 
monthly. СаПа. 708 Puritan. Trenton. 
N.J. 08638. 


RECEIVING, Forwarding. Confiden- 
tial. Remails àsc Single. Lee. Р.О. Box 
351i. Toledo. Ohio 43608. 


INSTANT Remails 25c. $3.00 Month. 
John, Box 8-2032: Sunnyvale, Californi 


MEXICO—Re-airmailing $100 each. 
monthly $3.00. Postcards 5 ior $1.00. 
Alex Mercado. Apartado 29-085. Mexico 


- YOUR own business—Sultes $1.50; 
Overcoats 65c: Mackina! 
l2!4c; Ladies” Coats 30c; Dresses 15c. 
Enormous profits. Catalog Pree. Nath: 
Portnoy Assoc.. 2109-J. Roosevelt Road. 
Chicago. Illinois 60608. 


67 SALESMEN— 
_ DISTRIBUTORS WANTED 


DO you wish to use or sell a plant 
food that is field shows the 
greatest results at 

thing different in sales and use. Big 
monthly income or get your fertilizer 
Free. Campbell's Gro-Green. 415 Dewey. 
Rochelle. Шіпоіз 61068. 


MAKE extra $25 to $75 time! 
Take orders for double sir cushion Bron- 
son Shoes. Men's, women's line for dress. 
Work play, Highest, commissions, Shoes 
for yourself. Outfit Free. Bronson. Dept. 


BERKELEY  35c Re-mails Receiving 
monthly rates. 905 Spruce. Berkeley. 
California 94707, 


GREE. Mostly by correspondence, 
Bill Approved. Free Catalog. Granth 
1503 N. Western, Hollywood, Cal. 90027. 


GRAPHOANALYSIS—Leam scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc., 325 Jackson, Dept, 
2AP-1. Chicago 60806. 

FCC First Class License in six weeks— 
approved for Veterans Training. Write 
Elkins Institute. 2503A Inwood Roa 
Dallas. Texas 753 5; 


MATHEMATICS. ELECTRONICS. Sat- 
isfaction guaranteed, Free Brochure, In- 
diana Home Study. Dept. PS. Box 1189. 
Panama Panama City. Florida 39401, 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee, Catalog free. (Courses bought.) 
Lee Mountain, Pisgah, Alabama 35765. 


~ HOLLYWOOD. Los Angeles 1:25¢ For- 
warding. Receiving. Confidential. Box 
772. San Fernando. Calif. 91340. 


BERKELEY Recelving-forwarding, 25c 
each. $4.00 monthly, Kraus. Box 4244. 
Berkeley. Calif. 94 


HONOLULU Remails 256 Month 
$300. Aloha Remall Service, 4825- 
Kahala Avenue, Honolulu, Hawall 96816. 


69 CONTESTS 


FABULOUS Prize 
ре Sweepstakes Bul 
nterprises. Box 6656. 
Pennsylvania 19149. 


SWEEPSTAKES Contests. How To 
Win. Write for free particulars, Gen- 


rtunities. Sam- 
letin” 25c. Benro 
Philadelphia. 


JOIN with thousands. Free Cc by 
Май in the Torah or Confraternity New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E. Brooklyn. 
New York 11229. 


MOTEL Managers wanted by leading 
chains. resorts. motels-hotels every- 
where! Men, women. couples enjoy free 
rent. plenty of free time, Easy homi 
study plan, Free! "motel Career Kit. 
No salesman will call. North American 
School of Motel-Hotel Management-PB. 
Newport. California 92660, 


MAKE Big Money Investigating Acci- 
dents! Exciting. action packed. Car fur. 
nished, expenses paid. No selling. No 
tedious study. Full or spare time. Train 
by mail. Free placement help. Approved 
for Veterans. Facts tree. Liberty School. 


218. Minneapolis, Minnesota 55408. eral ш 1609-19 E. Sth, Duluth. 162-G Cook. Libertyvi Tilinots 60048. 
ee PE Җ 162-0 Соок. Libertyville, Tlüinole 60048. 
FREE. 206 Easy ways to make money Minn. PERFECT  husband-wife business. 
taking orders for exciting new products ^ Learn home. 

Spare time, Send name, age 175 70 AUTHOR'S SERVICE Fred o a 
imorithe free subscription: tunity Sc Ever Yar Wiis) Profits. Kits, tools. Included. Free Book- 
Magazine, 1460 Hancock Center. Dept. | HOW To Sel Everything You write! [et Upholstery institute, Dept. 5911-000, 
18-ЁЗ. Chicago 60611. Aubrey, Box 3124, Industry. Cal. 91744 Little Falis. New Jersey 0142 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General, Finance Com- 
pany. Columbia Bank Bidg-B. Kansas 
City. Missouri 64106. 


SELL Hertel Bibles—Part time. Finest 
reference Bibie available. Demonstrator 
and supplies furnished. Excellent com- 

International 


missions. Write Book. 
Dept. P. Box 118. Wichita. Kansas 67201 


SELL High Profit service station 
items. Free list. Inka. 2405. Crocker. 
Houston. Texas 71006. 


HOW TO MAKE 
MONEY WRITING 
Short Paragraphs 


No tedious study. Т tell you what to write, 
Where and how io eei. "and “supply” Wet ot 
Тайог- “haying” from” beiinners. Малу malt 
Shocks add up to spate time income. Write 
Төп richt away. Send namie for free facts 
BENSON BARRETT Dept, 86-F 


6216 м. Clark St. Chicago. mi. 60626 


UNI ОСК Your Future. Become profes- 
sional Locksmith by spare time home 
study. Make up to $6 per hour. All tools, 
equipment, incl. Facts Free. Send name, 
Locksmithing Inst. Dept. 1311-060, Lit- 
te Falls, New Jersey 07424. 


LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at 
home in time. Industry Approved 
free. Send name. 
ir Shool. Dept. 331! 
Little Falls. New Jersey 07424. 
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DEVELOP Mind Power. personality, 
memory while asleep! Free details, 
SLRA, Box 24-SF. Olympia, Washington. 


GET A British Diploma in Color. Phi- 
hy. Biochemistry. Radionics. Home- 
opathy. 35 courses, Curricular free. Dept. 
PEM, "Bratntridge Forest School. <High- 


73 CARTOONING, 


SIGN PAINTING 
HOW TO MAKE MONEY WIIH SIM- 


PLE CARTOONS Everyone who likes to 
draw should have this book: FREE. 


feld" Dane Hill Haywards Heath, Sus- Write Cartoonists’ Exchange. Pleasant 
rom Hil 196. Ohio 45359. 

4, Real Estate Broker, Big earn SIGN Painting, Fascinating System. 
ngs, Prepare (quickly, easily. Gi ape  straley, 410-PS; ‘South Western, Spring- 
proved. Free Catalog. Weaver Зоо. feld. Ohio 45506. 
юш Oats CONS 23 LESSON Compact Cartoon Course 


EARN College degree at home. All sub- 
istis, Омо Christian College. 1136 Strie- 
1 Road, Columbus. Ohio 43227. 


SELF-improvement books! Catalog 
10c. Write Jack Butler. 1384-D Monroe 
Drive. N.E.. Atlanta. Georgia 30324. 


SUPERIOR Auction School Nation's 
tgp, auctioneers own and instruct, Box 
1281. Decatur. Illinois 02525. 


BOOST Your Potential. The MATURE 
PERSON. Free lessons, Home Bible 
Studies, Box Ji0PS. Elkhart, In. 46514. - 
Vir- 
tue. Charity. Love. Avoid Hell. Tracts 
6 Box 213. Newport News, Virginia 


LIFETIME Ordinatio: Officially 
chartered church. Send stamp for info 
mation. Church. Dept. PSM. 2207 Cardi- 
nal, Rolling Meadows. Illinois 6000! 


LEARN Auctioneering 
Reisch Auction College, 


EARN College degrees at home. Many 
subjects. Florida State Christian College. 
Post Office Box 1674, Fort Lauderdale, 
Florida 33302. 


USED Courses! Books! List 10с 
Smith's. 124 Marlborough. Salem. Mas- 
sachusetts 01970. 


COLLEGE DEGREES by mail. Write 
for free article. Norman Publishing 
Вох 592. Harvey. Ш. 60426. 

BECOME A Minister. Certificate of 
Ordination, — Request Information. 
Church. 19 Grover. Auburn. М.Ү. 13021 


LEARN TRIGONOMETRY! Quick easy 
method. Sensational! 32 complete. 
BASY-TRIG, Box 3806. University Park: 
New Mexico 88001 


LEARN Massage. Home Study Course 
Free Details. Massage. Вох 190-PS. 
Quincy, Massachusetts 02169 өм 


HAVE Holy Ghost. Chastisement. 


Free Catalog. 
lason City 3 


PENMANSHIP Corrector, Improve 
oor penmanship quickly; Details free 
ment, Box 2344-3: Louis. Missouri 


63114. 


And Cartoonist's Magazine $2.00! Toon- 
ers. Box 30367. Lincoln, Nebraska 68510. 


SIGN Painting “Latest free catalogue 
explains everything. Write Kaufmann 
Supply. Centertown. Missouri 65023. 


MODERN Cartooning taught by mail 
Write for free brochure. Cartoonerama 
Box 253-2. Branford, Connecticut 06405. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


YOUR Name sent to 1000 importers. 

publishers. mailers. wholesalers, etc, on 
mailing list Year. „$100. Dixie 

Maiers. King. N. Carolina 21021. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jeweiry, 
Gold Teeth. Rings. Diamonds’ Watches. 
Sliver. Platinum. Mail Articies Today. 

Free gift, with “Information. Chicago 
Gold & Precious Metals. 6 E. Monroe. 
Dept. 1057. Chicago 60603. 


ADVERTISING Pens. Free Merchan- 
dise. Samples $1.00. ‘Thaxton, Glen Ra- 
ven. North Carolina 27215. 


MAILING lists of every type covering 
all fields. Free brochure. га. 
3798-65 Springfield. Missouri 69804- 


82 TYPEWRITERS, 
DUPLICATORS, 
... OFFICE EQUIPMENT 


LEARN CARTOONING at home. Make 
big money. Full information only 25c 
ADC. 2 Park Avenue, Manhasset. New 
York 11030. 


SIGN Painting. Matthews’ big. new 
18 lesson course $5.00 postpaid. Circu- 
lars Free. Sign Book Company. PSM 470 
Oak Street. Si 

ART 


75 
_SUPPLIES & EQUIPMENT 


“NATIONWIDE Zip Code Directory 
Mailorder Wholesaled. $1.00! Silpee. 10 
Washington. Livingston. N. J. 01039 


STAINED Glass (Leaded) Supplies. 
Designs. Crest Studios. Box 6115, Den- 
ver. Colorado 80206. 


76 DETECTIVES 


DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate, Future. Box 41345. 
Dept. 273908, Los Angeles. Calif. 90041 


PLASTIC Typewriter Carbon Guaran- 
teed over, 100. writes free. samples 
Kleenertype. Box 1. Bronx. N.Y. 10472. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


ADDRESS Stamp 85c. Signature $2.80. 
Çatalog. Caroil's. Mcloud. Oklahoma 


С KNOB HANDLE rubber stamp: 
lines, 100. Fast service. Quality Stam 
408 Hillcrest. River Falls. Wisc. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


1,000 GUMMED Addr 
00. Wal 


si 
diana 46624 
PRINTING—8 hour service, Any qui 


uty. Lowest prices. Allstate Press, 1: 
PS. South . Chicago 60603. 


м Labels... 
s. Box 966. South Bend. їп: 


INVESTIGATOR Training. Includes 
civil; criminal, espionage, 1 Бота, Na 


DETECTIVE Course. Free Informa- 
tion. Universal Detectives. Вох 8180E 
Universal City, California 91608. 


77 LOANS BY MAIL n" 


"BORROW up to $1500 by mail on con- 
venient terms! State licensed. Postal Fi- 
nance. Dept. 11-E. 200 Keeline Building. 
Omaha. Nebraska 68102 


BORROW Up То $1,000 By Mall. Mon- 
Syn vour signature for any purpose 
Write: American Loan Plan. Dept. HA. 
0255. City National Bank Bldg.. Omaha 
Nebraska 6i 


COLLEGE Degree at home, Law. other 

Easy tuition plan. Williams 

College. 445-PS Eust 2nd South. Salt 
Lake Cit; 


‘Utah 84111. 
COLLEGE 


Degrees at home. varied 
and flexible courses. Reasonable Fees. 
"Write: Marlowe University, P.O.B. 614 
Mount Holly, New Jersey 08060, 


BIG Profits In Mail Order. Full, Spare 
Time, Details free, Javell 2102 North 
Van Buren Hutchinson, Kansas 67501 

DEGREE-Granting ^ Correspondence 
School Directory; Fabulous Government 
Publications Catalogue: Secret Societies 
Free Details. Aureac. Allenhurst 


BECOME ordained Minister. Free im- 
formation, Church. Box 191B. Auburn 
New York 19°71. 


PREPARE now for money making ca- 
reer in real estate. Career School offers 
complete home study course. Act today! 
Write: Career School of Real Estate 
Studies, 1825PS E. Seminole. Spring- 
field. Missouri 65804. 


EXTENSION 


Post 
Arts 


Graduate 
Sciences. 
jomeopathy: and oth- 
ers, 25 subjects. Curricular free, Air- 
mailed $100 ‘refundable’. Registrar. 
Sussex College of Technology. Highfield 
DaneHili. Sussex. England 


DEE-JAY, НАМ, or 08 LICENSE ? 


YOU must pons the U.S. Government radio license tem 
vaina the ay TEACHING MACHINE coune ке vend 

oF lete, $18 tuition will be quickly ref 

ХУ eC “ORC JOCKEY" RADIO LICENSE (Coune 1: 
RADIO AMATEUR "NOVICE" LICENSE (Coure 

* CITIZEN'S BAND (СВ) RADIO LICENSE (Cou CB) 


and 
Awards in Philosophy 


Botanic Medicine, 


le o DISC JOCKEY in 4 weeks, 


‘Get YOUR Radio Licenses NOW, 


pe P3 
Now select the license coure you want ond nak the $18 
tuition per coure with your name, ойде, ZIP code to: 
STANDARD SCHOOL DIV., Dept. PS. 
ГЕВ INFO FO ox 11513; Palo Alo, Cai. 93508 
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BORROW Up To $1000 By Mall 
Money on your signature for any pur- 
pose. Write: Budget Finance Company. 
Бен KB-0235. City National Bank 
Omaha. Nebraska 68102 


79 BUY IT WHOLESALE 


FREE Wholesale Catalog. Guns 
Reloading ‘Tools. Clothing. Traps. De- 
соуз. Calls. Boats. Finnysports (PE) 


"Toledo. Ohio 41614 


WORLD's Largest wholesale supply. 
Bur from 7853 American. European 
Hongkong tailor- 

123 dropship catalog 
Automobiles. Free 


Japanese wholesalers 
made 


clothes. 


NEW SUMMER PRODUCT! Beach bi 


inflates into pillow. 60°; profi 
51.00 for sample and big 84 p: 
tributor catalog of profit getting gifts 
AWH Sales. 800 Wilson Ave. Richmond 
California $4805. 


BARGAINS! Buy Wholesale and Be- 
low! Name Brands. Appliances. Furni- 
ture. Sports Televisions 
Cameras. Watches. Jewelry. Thousands 
More. Huge Discounts to $1.000 on New 
Automobiles. All Makes. Free Details 
Write Today: Worldwide Bargainhunt- 
ers, Box 730-B. Holland. Michigan. 


WHOLESALE- Buy 40°, To 50’, Of 
Hetail-same prices retailers | pay’ 
Thousands of вате brands! Watches 
cameras. jewelry. radios. phonographs, 
tape recorders. eic. Buy for voursed or 
resell at fat profit Big wholesale cata- 
log. Confidential Wholesale Price List 
Free details. Wholesale Merchandise 
Club of America. Dept. 202. 154 Jericho 
Turnpike. Floral Park. New York 11001 


300.000 PRODUCTS Wholesale! Ter- 
rific Bargains! Wholesalers. 1265 Broad- 
way, New York. New York 10001 


TOYS. Novelties. Promotional. Carded 
merchandise. Cataiog $1.00. Refundable. 
LMC. 2509 51st. Ave.. Sacramento, Cali- 
fornia 95822. 


HEARING Aids. Batteries 
Catalog 25c. Fiston, Box 
Preston. Connecticut 06777. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspi 
pers. magazines 25c. Chicago Advertisinz 
Agency. 28 E, Jackson. Chicago 80604. 


Equipment. 


Wholesale 
14E. New 


BARGAINS. USED OFFSET LETTER- 
PRESSES. Mimeograph. Muitigraph and 
Adding Machines. Write Dixiegraph 
King. North Carolina 27021. 


ANY photo on 100 gummed, stampsize 
stickers $2.25. Business Cards. other 
printing, sócial-commercial. Free sam- 
ples. Pricelist. Pioneer. PS-6. Island 
Fark. New York 11558. 


FREE Literature; Address Labels, Busi- 
ness Cards. Printing. Rubber Stamps. 
Jordan's. 552 West O'Connor. Lima. 
Ohio 45801. 


NEW Personalized Stationery 
tails Free! Longwood. Press, D-400. 
Fort Johnson. New York 12070. 


GOOD Business Cards. Write: Goodall 
Printing, 68-A Joost, San Francisco. Cal- 
Mornin 94131. 


1000 GUMMED Address Labels $1.00. 
Eldees. Box 349. N. Y.C. 10033. 


QUALITY discount printing catalog 
25€. Gables. 405 Соп. Glenshaw 
nia 15116. 


AMAZING Business Printing values 
Quotations. Print Shop, Box 576P. 
Greenville, Rhode Island 02828. 


1,000 DELUX 2-Color Gold Stripe 
gummed zip «oae audress labeis in Dunay 
plastic carry-case. $1.00 postpaid. Suc- 
cess Systems. Dept. PS16. Box 3384. Tor- 
rance. California 90510. 


500 GOLD ZIP CODE LABEL $1.00 
Cleo Smith. R. 1 Chesterfield. Mis- 
souri 63017. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SAME Day shipment on rubber stamp 
supplies, Revised wholesale price list 
No. 6 free. Star Stamp Supply. 732 
Federal, Chicago. Illinois 60605. 


WHOLESALE Printing presses. 12e 
stumps. Maurice Bower. Rte. 3. Floyd 
Virginia 24091 


RUBBER Stamps. made. free brochure. 
Willman's Stamp Works. Guttenberg. 
lowa 52052. 


KLBBER Stamp Outfits. Supplies. 
Kiewiet, 2025 Barney Road. Kalamazoo 
Michigan 4900: 


LOW Priced Rubber Stamp Manui 
turing Supplies. Starting Outfits. 
Martins. 14:2 Major. Jefferson City 


Missouri 65101. 


RUBBER stamp manufacturers sup- 
plies. Presses. starting, outfits. Best 
prices, service. Catalog. Jackson Supply 
Box 443B. Franklin Park. Illinois 60131 


RUBBER STAMP 
vdraulic operated, electrical- 
Sizes "ХВ". 8x12". 107х157 


ly heated. 
Starting outfits. Orders for presses, sup- 
plies shipped day received. Free catalog 
low supply prices. Custom Manufactur- 


ers. 406-PS. East Elm. Springfield. 


. Type. Supplies. 
Lists 6c Turnbaugh Service. Mechanics- 
burg. Pennsylvania 17055. 


CASH Immediatel 


For Old Gold 


WANTED sold. silver, platinum (any 


form). mercury, Information Free. Wil- 
"s. 1069 Bridge Street. Grand Rapids. 
Michixan 49504. 


89 WATCHES, CLOCKS— 
SALTS & SERVICE 


WATCH and clock repairing. books. 
Free Catalog. North American, Box T1- 
BT. Fox River Grove. Ilinois 00021. 


USED Wrist. Pocket Watches -$3.00 
up. Free list, Southern Watches. 7-PS 
South Wabash. Chicago 60603. 


WXTCHMAKERS'- Jewelers 
Surprise: $1.00, Waichmaking Course: 
Tool Bengall's, 17942 Venture. 
Encino. California 91316. 


90 GIFTS 


PREE Catalog. Gifts for all occasions. 
Send бс stamp, SMITH-WICK. LTD. 
Devt, "C^. Drawer 620. Anderson. South 
Carolina 20621 


PSYCHEDELIC. 


The Wall. 6055 Sd Lankershim, No. Hol- 
lywood. Calif. 


FREE Se Gift Cataloy 
Novak. 18720 Hatteras. Tarzana. 
fornia 91356. 


ILLUSTRATED Catalog of Distinctive 
Gifts. Send $1.00 (deductible from first 
order) Urban Shopette, Dept. 104, РО 
Вох 1194, Scottabiuff. Nebraska $0361, 


Box 1144. Scottsbluff 
91 FOR THE HOME 


RUG gripper | floor 
$2.00 roll: John Whittle, 


rugs for home 
1 N Capital. 


Tndpls., Indiana. 


WISHING wel or Water fountain. 
Splendor can be yours. 
Dee's Corp. Box 
Oklahoma 73112, 


Free Brochure. 
2503. Oklahoma City. 


{PROTECT your ir home with space age 
discovery, Invisible light beam. En: 
installed." Accent Products. Inc., P.O. 
Box 38415. Dallas. Texas 75: 


92  MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP Model. Kits fittings. plans 
books. tools, engines, motors. Big illus- 
log 50c. Mass. residents add 
mes Віва & Co., Dept. PS. 
Route 128. Dedham. Massachüsetts (2026. 


SHIP and Yacht model fittings; Pine 
construction Hull Kits: blueprints, Send 
50с for Illustrated catalog. A. J. Fisher. 
Inc. 1002 Etowah Avenue. Royal Oak. 


tbe 
Single and multistage kits. con 
fines, launchers, trackers, rocket eria 
cameras, technical information. Fast 
Service. Estes Industries, Dept. j. Pen- 
Tose. Colorado 81240. 


SHIP models catalog 25c. Scientific 
Imc.. 100 Monroe. Newark N.J. 01105 


SHIP Model Kits- Schooner America 
Frigate Essex. etc. Fittings. Plans. 
х, 40 Page Cutulox 50c, Model Ship- 
Folio P. Bogota, New Jersey 07603. 


ELECTRIC TRAINS, 
RACEWAYS —— 


LIONEL Catalog 40c, Bulletin 10c. Old 
Trains Bought -Repaired. Mack Brothers. 
2041 Chicago Ave.. Chicago 60622. 


94 FOR INVENTORS 


PATENT SEARCH SERVICE For law- 
yers. Companies. Inventors. "Confiden- 
tial report" including сори 
United States patents rusher 
Airmail,” Free! Information. Write: 
Congress Patent Search Company, 911. 
Warner Building, Washington. D.C. 
20004. 


PATENT Searches complete and thor- 
ough, Related copies Air Malled with 
maximum speed. $6.00. Free ‘Protectio! 
Forms" and "Patent Information. 
Write American Patent Search Company. 
Dept. 28. 711 14th St.. N.W.. Washing- 
топ D.C. 20005. 


PATENT Searches. including copies of 
related U.S. Patents, Inventors, attor: 
neys. manufacturers use our “World. 
wide" Airmail service! "Invention Rec- 


ROCKETS: Real fying mod 
up to 2500 ft. New illustrated cat 


Bool 
way 
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ord" form апа "Information 
Inventor Needs." Sent free! Hayward 
Company. 1029F Vermont Ам 

ington 5. D.C. 


PATENT Application Financing. 
paan Search Plan Global Тагы. Die 
vision, 2420 Tith, Oakland. Calif. 94606. 


PATENT Searches. professional patent 
development of inventions by Licensed 
Professional Patent Engineer and 0.8. 
Patent Office Former Examiner with 
staff of engineering specialists in all 
fields of inventions. Expert searches per- 
formed in the U.S, Patent Office. Your 
inventions and ‘ideas engineered for 
maximum patent protection and greatest 
commercial value. Inventions developed 
by us negotiated for cash or royalties 
with our nationwide contacts. Send for 
free Protection "Invention Certificates” 
and further interesting valuable Patent 
Information. George Spector. U.S. Pai 
ent Office Former Examiner, Woolworth 
Building, New York, 

U.S, Patent Office Searches. 234 Broad- 
way, Room 3615. New York. Free Inven- 
tion Certificates. 


FREE PAMPHLET: "Tips On Safe- 
guarding Your Invention." Write: United 
States Inventors Service Company. 501- 
X Thirteenth Street N.W., Washington, 
D. C. 20004. " 


PATENT Searches including Maximum 
speed, full airmail report and closest 
patent copies, $6.00. Quality searches 
expertly administered. Complete secrecy 

uaranteed. Free Invention Protection 
forms and “Patent Information," Write 
Dept. 4, Washington Patent Office Search 
Bureau, 71-і, N.W., Washington 5. 


PRODUCT WANTED! Small manufac- 
turer, 28 years experience metal prod- 
ucts.’ Ш manufacture on mutually 
profitable basis. Disclosures confidential 
Clark Manufacturing Company, Orang: 
Virgi 96 


INVENTORS—Do you want to sell or 
license vour invention on cash or roy- 
altv basis? Write Kessler Corporation. 

C-T6-Fl. Fremont. Ohio 43420. 

IMMEDIATE cash. for Patent Appli- 
cations, free Patent Searches. Write for 
Er Universal Patents. 184-B Marion, 

о. 


PROFESSIONAL Society {or inven- 
tors!!! Details, application form upon 
Tequest, Write "Inventors". Membership 
Department, Box 247CC, Webster, New 
York 14580. 


95 INVENTIONS WANTED 


“INVENTORS! Sell your invention for 
cash or royalties! Our client manutac- 
turers eagerly seek new items. Patented. 
Unpatented, Financial assistance if 
needed. 25 Years proven performance 
For free information, write Dept, 17 
Gilbert Adams, Inventing Broker, 80 
Wall St., New York. 


INVENTIONS wanted. Patented; un- 
patented | Tremendous” Manufacturers 
ists. Global Marketing Service, 2420F 
Тїш, Oakland 5, California 


INVENTORS--Hundreds of manufac 
turers have requested our assistance in 
locating marketable new products. Com- 
plete information free. Institute of 
American Inventor 3OC. 635-F 
Street. N. D.C. 20004 


INVENTORS! Don't sell your inven- 
tion, patented ог PE ted. until you 
Receive, pur ofer. Development 
Compi ll Street. New 
York S. New York: 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure.” Washington 
Inventors Service. 422-G. Washington 
Building. District of Columbia, 5. 


INVENTORS 


Manufacturers Need New Products 

YOUR INVENTIONS & IDEAS 

DEVELOPED—INTRODUCED 
For Cash/Royalty Sales 


nete Marteting- АЫ Ышы 
"Invention Record" Form & 
FREE "ELA ETT 
Brochure 
pepe 
төн: United tss Coumi 
aer Purdue) eere 
THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, N.Y.C. 10017 


Director: Former US Gov't Patent Adviser 


98 WEARING APPAREL 


“RESTRICTING Corsets. Humane Re- 
straints. Catalog, $3.00. Caprice. Box 
2'1655-PS. Los Angeles. Calif. 90027. 


99 FOR SALE MISC. 


TIME Minder watch. set one minute 
to two hours. Buzzer sounds when time 
is up. Great for parking meters. cook- 
ing. baking. etc.. $4.95 PPD.. Art & 
Craft Shop. 112 East 10th St.. Walsen- 
burg. Colorado 81089. 


JEWELRY. Free Information. David 
Darretta. 52 Highland View Road, Ma- 
hopac. New York 10541. 


AUSTRALIAN “ANZAC” Army hat 
new, complete (state size) $32.00. Kan- 
кагоо pelt $27.00. Catalog $200. Sent 


Airmail. A.N.L. G.P.O. Box H-619. Perth 
6001, Australia 


100 WANTED TO BUY 


Rie 42001. 

QUICKSILVER. platinum, silver. = 
Ores analyzed. Mercury ‘Terminal, Nor: 
‘ood. Massachusetts 02002. 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


“TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold. sil- 
yer, relies with world famous Detectron 

1 Detectors. Free information. 
Terms, Deliver’ Immediate. Deteenon: 
Dept. PS-6. Box 243. San Gabriel. Cali- 
fornia 91776, 


FREE TREASURE GUIDE: Pact-filled 
Collectors edition: send 50c for postage. 
Also request free literature on ultrasensi- 
tive. professional Fisher Detectors. Fish- 
er Research. Dept. PS6, Palo Alto. Cali- 
fornia 94303 


-FIND buried treasure with new revo- 
lutionary analytical metal detector. Fea- 
tures push button tuning. automatic 
tuning. loudspeaker, negligible ground 
Pickup. greatest range. Free catalog. 
Gardiner Electronics. Dept. 1 N. 
Tth Ave., Phoenix, Arizona 85013. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Inven- 
ton Engineer. Woolworth Building. New 

'ori 


INVENTORS! We will develop. sell 
your idea or invention, patented or un- 
patented. Our national manufacturer- 
clients are urgently seeking new items 
for highest outright cash sale or royal- 
ties. Pinancial assistance avallable. 10 
years proven performance. For Free in- 
formation write Dept. 54. Wail Street 
Invention Brokerage. 78 Wall Street 

г York 10005. 


INVENTOR'S IDEAS—Have an idea? 
Quad-i Inc.. through its international 
network of consultants. locates and 
Works with inventors and their ideas. 
Quad-i evaluates. classifies, offers de- 
velopmental and marketing services and 
then exposes marketable ideas to indus- 
try and investors through computer sys- 
tems. Call or write Quad-i Ind.. P. O. 
Box 1457, Harrisburg. Pennsylvania 
11105. 717-761-2271. 


INVENTIONS NEEDED immediately 
for manufacturers. For additional infor- 
mation write Kessler Corporation. C-76- 
IW. Fremont. Ohio 43420. 


WE either sell your invention or pay 
gash bonus. write for details. Universal 


pat. /pat. 
pend, oniy for free exposure in execu- 
tive directory. Send 87х10” glossy pho- 
to/w description to: Reynolds/Cregan & 
Assoc.. Р.О. Box 4084. Hayward. Cali- 
fornia 94544. 


GOLDAK Treasure Locators— Pleasure 
and profit in a hobby you'll enjoy. Find 
coins. relics. gold. silver. Charge on 
Bankamericard. GOLDAK. Dept. PS. 
1101-A Air Way. Glendale. Ca. 91201 


POWERFUL Metrotech Locators De- 
tect Gold. Silver. Coins. Relics. Money- 
back Guarantee. Terms, Free Informa- 
Чоп. Underground Explorations. Dept. 
D. Box 793. Menlo Park. Cal. 94025. 


TREASURE Hunters! Prospectors’ Rel- 
co's new instruments detect buried gold, 
silver. coins. minerals. historical relics, 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Rele« 

fouston. Texas 71018. 


“TREASURES, VALUABLE COINS. 
GOLD, SILVER. jewelry. and relics ea: 
ily found with White's metal-mineral 
detectors. designed especially for the 
prospector and Treasure Hunter. YOU 
CAN NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors. also Geiger 
and Scintillator Counters. Ultra Violet 
Lights. Electronic Magnetometers and 
magnetic meters. Free catalog: White's 
Electronics. Inc.. Room 361. Sweet Home. 
Ore. 91386." 


IREASUREPROBES Patented tran- 
sistorized detector signals "dig" by 
hone “beeping” 5° search head. "PC 
ds. two colpitt oscillators improve 
stability. Kit $13.95. assembled $18.88. 
with speaker $24.88. 60 day 
Send for Free bibliography 
Maps & Books of U.S.” Treasurehouse 
РВ-60. Tennent. New Jersey 07163. 


NEW: Canadian oil leases. $1.00 acre. 
Free information. Northern. Вох 560-15 
‘Westmount, Montreal 215. 


азада OMNIA, atas ee 
Br "s Pair, 
10280 Bristow. Belleville, 1 62221 


TREASURE. Gold, Silver Relics. New 
1969 detectors now ‘available, Frée in- 
formation. Excelsior Electronics Com. 
pany. 7448 Deering Avenue, Canoga 
Park. California 91303. 


BEAUTIFUL Treasure Map Pacific 
‘Ocean $200.000.000 in 200 authentic sunk- 
„їр. $198. Р.О. Box 614. Indio. 

al 


103 ОЕ INTEREST TO 
WOMEN 


$15.00 THOUSAND. Home Addressini 
hand. Typewriter. Information. 
‘stamped self-addressed envelope. 
Brewster. Box 1348-YT, Clearwater. 
Florida 33517. 


— HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett 
Dept C-86-D3, 6212 N. Clark, Chicago 
вов: 


25.00 HUNDRED Addressing. Possi- 
ble! Year "round. Special Information 
included. Send 28с postage. Handling. 
Cove, Box 1348-Y. Clearwater, Florida 
Ed 

EARN Up to $6.00 per dozen lacin 
beautiful Baby Boots, Cowboy, Warsaw 
5 Irdiai 


0 MONTHLY POSSIBLE—clippin 
news at home. No experience. Sen 


Stamped-addressed envelope, American. 
Excelsior Springs. Missouri 64024 


$500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment. 
Illinois Research Farms. 
Barrington. Illinois 60010. 


‘breeders and instructions. 
Dept. SPC-6, 


FAMILY Recipe — spaghetti sauce, 
keep your man happy. $1.00. Victoria 

Wald. R.D. =I Conneaut Lake, Penn- 
Sirana 16316. 


$100.00 WEEKLY Possible Home Typ- 
ing. Immediate earnings! Employers list. 
complete instructions. Details 25 cent: 
Typing. Box $93, PS6. Bettendort, Tow 


$100 WEEKLY possible “addressin 
mailing circulars. Send self-addressec 
stamped envelope Detalls Free! Ayers 
Opportunities. Вох 1591PS. Denton 
Texas 76201. 

HOMEWORKERS Directory! Over. 200 


Interested Companies. Details free. 
Rockhsll. Box 475-M. Alpine. California 


. 5100.00 WEEKLY Home Typing: De- 
tails. 25с. Ellis, 224-51. Prospect Height: 
Illinois 60070. 


STOP ATTACKERS Instantly. Guar- 
апеей. Details free. Walker. PS-6. 5302 
First Street Northwest, Washington. 
D.C. 20011. 


< НОМЕ Newspaper clippers 
$500 monthly. possible Detatis 
272-РА 11235. 


WORKERS! Earn $100 у 
typing. addressing. Begin immediately. 
poene Hamilton. 272-TP6, Brook- 
Put: 


WANTED! Addressers —- Commission 
mailers, Stamp required. Goton Dis- 
tributors. 4120-SP Duke Drive. Ports- 
mouth. Virginia 23703. 


WOMEN Want and need beautiful 
fringed table cloths. You supply them 
Easy. Profitable. Free sales kit, TownTex, 
Dept. Т-3. 447 Minna St. San Fran- 
cisco. California 94103. 


104 RESORTS & TRAVEL 


needed. 
free. 


CANADIAN Canoe Trips 
Cabins, Bill Rom. Outfitter, 
xota 55731. 


105 MISCELLANEOUS 


WINEMAKING . . . Grape. Elderberry 
Dandelion. Frozen Juices, etc. Brew- 


nd Outpost 
Лу. Minne- 


masters’ Secrets Revealed! Powerful 
Methods! Instructions. Recipes, and 
Supplies Catalog. $1.00. Continental. 


Вох 1107-EF. 
4620] 


Indianapolis. Indiana 


SLOT machine banks 55,95. Catalog 
35e. Coffco. Р.О. 522. Lake Zurich. Ili- 
nois 60047, 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept 
$8, 481 Thurston Road. Rochester. NA. 


WINEMAKERS: Free illustrated cata- 
log of yeasts. equipment. Semplex. Box 
12276. Minneapolis. Minnesota 55412. 


HEARING Aids below wholesale 
Smallest. most powerful Free home 
trial. No salesman will cali. Free details 
Write: Prestige-C49. Box 10947. Houston. 
Texas 77018. 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25с. Kraus. Box 451-N, Nevada. 
Missouri 64772. 


FASCINATING, | sea-monkeys; Grow 
"еш yourself. 51.50. Guarant - 
pers ЁШ tose Bristow, Belleville” Hi- 
Rois 62221. 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books. Uniontown. 
Pennsylvania 15401. 


MAKE WINE AT HOME. Kit includes 
everything necessary to make two gi 
lons at a time. Use any fruit of your 
choice. Complete instructions. $5.25 post- 
paid. Success Systems. Dept. PS16. Box 
3384: Torrance. California 90810. 


PLUMBING PROBLEMS??? Repair it 
Quickly Easily — nexpensively with our 
PLUMBING FIRST AID Contains 


over 50 essential parts that will take 
саге of 99'; of your plumbing problems. 
Includes а complete Illustrated "HOW 
TO DO ІТ" Catalogue. $3.00 each plus 25 
cents for handling and mailing. Send 
orders with check or money orders to 
"FIRST AID" t. 53—Р, О. Box 
2652. Springfield. Tllinols 62703. 


WINEMAKING Kit—$4.98 Free catalog 
and recipes. Jimdandy, Box 302308. Cin- 
cinnati. Ohio 45230. 


HOME Winemaking Supply Guide C: 
alog-Free. Bacchanalia, 321-X-5 Saugi 
tuck Station. Westport, Conn. 06880. 


MAKE wines like those you buy. Send 
$1.95 for "130 Wine Recipes" book. Free 
winemaking supplies catalog also avall- 
able. Arborhouse. Dept. AU. 8007 Doug- 
las Ave.. Racine, Wisconsin 53402. 


106 PERSONAL 


FREE Catalog. Low priced; high-per. 
formance, sub-miniature listening de. 
vices direct from manufacturer. Dealers 
welcome. Audiotronix, PS-6. 158 Fifth 
v Yor 


MAKE YOUR WILL. 4 will forms ani 
attorney's 64-page booklet. $1.00, Legal 
Forms Company. Department 102. 1830 
Guardian Buliding. Detroit. Mich. 48226. 


SECRET LOANS BY MAIL, Borrow 
$100 to $1500 for any good reason in ab- 
solute privacy. No Interviews, no endors- 
ers, no co-signers, Fast service, Write: 
Dial Finance Co.. Dept. P-215. 
patrick Bidg.. Omaha, Ni 


RUPTURED, Rellef and Comfort. No 
Understraps. Elastic ог Steel Write 
КЕС ERAN, ВНР 2, Ontario, 

апа; 


“THEN They also which are fallen 
asleep in Christ are perished’, Corin- 
Чап» 15:18. 


OVERSEAS Jobs -- Europe, South 

America. Australia, Far East, etc. 2000 
openings all trades. Construction. Office. 
ngineering. Sales. etc. $700 to 53.000 

aid. Free Information. 

obs. International Air- 


month. Expenses 
Write: Overseas. 
port, Box 536- 


TATTOO Removing 
Kit. 514.00, Information free: y 
907-D Beachpoint, Fairport Beath. On- 
tario. жен 

BIRTH. Marriage. Certificate, E 
mas. Wills three Blank Forms $: 
Free samples. Form Distributors. 

303. League City, Texas ТЇЗ. > 
sweep this 
‘Harvest 


A Coming Whirlwind to 
wi 
for your school 


hí Free Information 
n cai 
it vow die. Christian Church 


age boy 
Boys Home. 1156 Striebel Road, Colum- 


bus, Ohio 43227, 


WE need ministers. Become ordained. 
Write Box 4478, Pittsburgh, Pa. 15205, 


SECRET Law Wipes Out АШ Debts. 
‘To $25.000 in 90 minutes. Clear credit. 
Pree details. Counselor 16. Kerrville. 
Texas 78028. 


BREAKTHROUGH 
Your Computerized Horoscope tell it Ике 
it 1s and how it's going to be! Astonish- 
ing Personalized Forecast, Guaranteed: 
Write: Lewis, Big Oak Lane, Stamford. 
Conn. 06903. 


"FREE Self Improvement Book List. 
Popular stimulating books to help you 


achieve success, happiness. wealth. pow- 
ег. Write: Select Dept, 101. 
1900, Wesi 138th. Gardena. California 


INVESTIGATORS, Latest Electronic 
Alas, Free Literature. Clifton. 11500-F 
NW 1t Ave. 


CORDLESS Vibrator: Ladies’ or men's. 
T. x 1'7. $300. Royal. Box 61. East 
Moline. Il 61244 


YOUR lucky number. Send birth-date 
$3.00. ‘Trowbridge, 35-PS Woodcrest, 
Dayton. Ohio 45405. 


YOUR Name placed with 1925 dis- 
tzibutors, mailers. wholesalers, import- 
ers for mailings all year $1.00. 
Matters, 528-PSC Sharon. Stockton, Calie 
fornia 95205. 


SIMPLIFIED space age ordalning 
write: Astro Science Church. 431 Cedar- 
hill Wyckoff. New Jersey 07481. 


IDENTIFICATION CARDS — Send 
stamped self-addressed envelope for free 
samples and details to: E.C S.P.. Р.О. 
Box 12117. Las Vegas. Nevada 89112. 


IF YOU'RE IRISH. You'll treasure 
this historic memento. For details write: 
Heritage Workshop. Box 5083-D. Dear- 
born. Michigan 48128. 
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AMAZING “TRICK” 


PHOTOGRAPHY KIT 


Now any amateur can p 
duce “ait kinds of well 


Wid. way-gut photo effec 


Мо рег] knowledge ог 

бишне required: Uni 

k you to turn 
err. show 

house with "water to 

fioor. make psychedelic 


Sifters 


kaleidoscopic pho: 
photo. 


Stock No. 71,229N ... P $10.50 Ppa. 


ATTERY POWERED GYROSCOPE! 


For the first time-have the fun 
04 & саюутем of 2 күтө without 
ТО бый of constant sirine wind 

m. буй, 


Stock No, 71,161N . Ree -$6.00 Ppd. 


MINIATURE WATER PUMP 


^ watert 
te.” Tiny 
еі motor" and 


чач 
тоты" 
Stock No, зо,зазн М... .эвав Ppa. 
нот-А! FLYING SAUCER KIT 
Giant ө metet pies qo 
Lo AR 


tne 
‘model 
Ted “panels 
yepairea if damaged 


$3.00 Ppa. 
$2.00 ppd. 


ў Ж 
Stock No. 60,091 


SPECIAL VISUAL EFFECTS 
PROJECTOR SET 


,, avante-garde vis: 
‘Fantastic varie 
шит. 


package 
гегу appara. 
flouting 
Burst ot col 
Symphony of 


B” diam. whee! 


Wexidoscope) - 
eylindriept "ace 


Tout & 37 Merido: 
Perfect for enter 


‘$79.50 Poa. 


ment of 12 different puzzies 
эла stimulate  ablity to 


fink “and 
And geomeirie forme 


ne Animals 
Take 


Ability ta solve pro. 
‘Order yours now 


Stock No, 70.205 .... $5.00 Ppa. 


NEW LIQUID-FUEL ROCKET KIT 


Apollo-type rocket soars to 
1000 feet at ano Tt. per 
second then wenti 

fare to Garth on a 
Parachute. 


Slectrieally 
not incl.) 


Эм 
PROPELLANT (2 15 oz. cans) ` 
Баа ан 


140 | POPULAR SCIENCE 


KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP 


“AMAZING SCIENCE BUYS 


for FUN, STUDY or PROFIT . 


MASTE MODRE V-8 ENGINE 


Hours of fun! Get thrnt of 


in Seaence with 
Does "everything 
t seale, molded 


Sf donars 


41 7 DIAMETER. 
19.903 


$13.95 Ppd. 
$21.00 Ppa. 
$34.25 ron 


for ide. 


малаа Great 
шп. o Exciting 
action. Amateur 
гогон uke to mea 
Sure "cloud "heights? wind 
and temp. Made of 
ty neoprene. Inflate 


Stock No. 60,568 


T 
Stock No: $0:632N МУЫ ИИ 5:83:00 Pod. 


CAR OF THE FUTURE HERE NOW! 


One of most impressive sci 
joys We ve seen. uw 

ion air ear rides à frac 
ver amy 

Including water 


ШК 
Benth with ас 

rates on 2 fla 
tories “Chat incl.) 4B" con: | 
trol line. battery ease. 


lock No. 70,307N 


$3.50 Ppa. 


LONG-WAVE BLACK LIGHT FIXTURE 


REPLACEMENT BULB 


Stock No. 60,124 $4.50 Рра 


AMERICAN MADE OPAQUE PROJECTOR 


4 


58.75 Ppa. 


FISH" WITH A MAGNET 
Go ire: 
ouam 


Vine to our Sb. 
"iron "t Soverboaint 
Fiver, "lake j 
it tions 


Stock No. 70,571N 
Stock No. 70,570N 
Stock No. 85.152 


$14.00 Ppd. 
$ 8.75 Ppd. 
$33.60 ron 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


EDMUND SCIENTIFIC CO. 


300 EDSCORP BUILDING 
BARRINGTON, NEW JERSEY 08007 


NEW BINOCULAR-TO-CAMERA HOLDER 


Fits any camera for excit- 
ing" telephoto pictures. 33. 
mim camera with T x 30 


movie. color or black 4 
white’ Gray Crinkle and 
Dre chrome “inten. 10 
Tome. Full directions. 


‘Stock No. 70,2236 


BIG BOOM & FLASH CANNON 


Pertectiy wate wian sl 
maker. for sports, g th 
The din ата "ust pia 2c 
тегын 
do 
lest concussion, Inel, amma 
DIS 
$6.95 Ppd. 
шт 460 SHOTS) 
Stock Nor P-41.008N $1.30 Pad. 


WAR SURPLUS ELECTRIC GENERATOR 


new Signal Corps 
[ 


„эз 
tir TG -— 


и 
хет t 
"An пасту. 


S 


Fanhle item, exehing display, 
ating conversation piece, 10 pr. booklet, handsome 


414" ASTRONOMICAL Т! 


байге 
Va wave hone 
retical limit ot 


How Fo ‘Use Your Telescope." 
,108N. m 


Solve problems, teach юк: 
- Play games with 


Stock No. 70.683N ... 
Stock No. 70,341N ANALOG COMPUTER KIT 31 


Far ‘hob! 
mentene, echan industry 
EDMUND SCIENTIFIC cO. 

300 Edscorp, Buildin 


State. 


If you could put 


Tareyton's 
charcoal filter on your cigarette, 
you'd have a better cigarette. 


But notas goodas aTareyton. 


UE) 
ETTES 


227202272 


CI 


76221 


